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GENES EXPRESSED IN FOAM CELL DIEFERENllATION 

TECHNICAL HELD 

The present invesitlon relates to aplurality of poIyimcLeotides wMch may T)e used in detecting 
S g^ies modulated in human foam cefls. Inpartionar^tbepres^ invention provides for the use of tbese 
polynucleotides in the diagnosis of conditions, dis(»:deTS, and diseases associated with atberosclerosis. 

BACKGROUND OF THE INVENTION 

Atberosclerosis and the associated coronary artery disease and cerebral stroke represent ttxe 

10 most common cause of death in industrialized nations. Altbough certain key risk factors have been 
identified, a fuD molecular characterizatiQa that elucidates the causes and provide care for this conq)lex 
disease has not been achieved Molecular characterization of growth and regression of atherosclerotic 
vascular lesions requires identification of the genes that contribute to features of the lesion including 
growth* stability, dissolution, rupture and, most lethally, induction of occlusive vessd thrombus. 

15 An early stqp in the devdopmeut of atherosclerosis is formation of the **fatty streak". 

Lipoproteins, such as the cholesterol-rich low^lqnsity lipoprotein (LDL), accumulate in the 
extracdlular space of the vascular intima, and undergo modification. Oxidation of LDL occurs most 
avidly in the sub-endothelial space where circulating antioxidant defenses are less effective. The degree 
of LDL oxidation affects its interaction with target cdls. ^Minimally oxidized*' LDL (MM-LDL) is 

20 able to bind to LDL recq)tor but not to the oxidized LDL (Ox-LDL) or "scavenger'' recqptors that have 
been idaitified, induding scavenge: receptor types A and B, CD36 , CD68/macrosialin and LOX-1 
(Navab et ^. (1994) Artmoscler Thromb Vase Biol 16:831-842; K9dama ^ (1990) Nature 
343:531-535; Acton et al. (1994) J Biol Chem 269:21003-21009; Endemann^^. (1993) J Biol Chem 
268:11811-11816; Ran5)rasadet al. (1996) ProcNafl Acad Sci 92:14833-14838; Kataoka^f a/. 

25 (1999) Circulation 99:31 10-31 17). MM-LDL can increase tiie adherence and penetration of 

monocytes, stimulate the release of monocyte chemotactic protein 1 (MCP-1) by endothelial cells, and 
induce scavenger receptor A (SRA) and CD36 expression in maaophages (Gushing g ^. (1990) Proc 
Nati Acad Sci 87:5134-5138; Yoshida d ^, (1998) Arterioscla: Thromb Vase Biol 18:794-802; 
Steinb^g (1997) J Biol Chem 272:20963-20966). SRA and tiie otiier scavenger receptors can bind 

30 Qx-LDL and enhance uptaJce of lipoprotein particles. 

Mononuclear phagocytes enter the intima, differentiate into maaophages, and ingest modified 
lipids including Ox-LDL. In most cdl types, cholesterol content is tighfly controlled by feedback 
regulation of LDL receptors and biosynthetic enzymes (Brown and Goldstdn (1986) Science 232:34- 
47). In macrophages, however, the additional scavenger receptors lead to unregulated uptalce of 
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cholestool (Brown and Goldstein (1983) Anna Rev Biochetn 52:223-261) and accumulation of 
multiple intracdlular lipid droplets producing a "foam cdl" ptenotype. Cholesterol-eagorged and dead 
macrophages, contribute most of the mass of early "fatty streak*' plaques and typical "advanced" lesions 
of diseased arteries. Numearous studies have described a variety of foam cdl responses that contribute 
5 to growth andnipture of atherosclerotic vessel wall plaques. These responses include production of 
multiple growth factors and cytokines, which promote proliferation and adherence of neighboring cells; 
chemokines, which ftutber attract circulating monocytes into the growing plaque; protdns» which cause 
remodding of the exUacdMar matrix; and tissue factor, which can trigger thrombosis (Ross (1993) 
Nature 362:801-809; (Juin et (1987) Proc Nad Acad Sci 84:2995-2998). Thus. cholesteroMoaded 
10 macrophages which occur in abundance in most stages of the atherosclerotic plaque formation 
contribute to incq)tion of the atheroscaotlc process and to ev^tual plaque rupture and occlusive 
thrombus. 

During Ox-LDL uptake, maaophages produce cytokines and growth factors that eSiicit further 
ceUnlar events that modulate atherog^esis such as smooth muscle cdl proliferation and production of 
15 extracellular matrix. Additionally, these macrophages nmy activate geces involved in inflammation 
including inducible nitric oxide synthase. Thus, genes differentiany expressed during foam cdl 
formation may reasonably be expected to be markers of thie atherosclerotic process. 

The pres^ invention provides a method of high-throughput screening using a plurality of 
probes and purified polynucleotides in a diagnostic context as markers of atherosclerosis and otha 
20 cardiovascular disorders, 

SUMMARY OF THE INVENTION 

The present invention provides a composition comprising a plurality of polynucleotides 
differentially expressed m foam cell development selected from SEQ ID NOs:l-276 as presented in the 
Sequ^ce Listing. In one embodiment, each polynucleotide is an early marker of foam cdl formation 
25 and is dtha: npregulated, SEQ ID NOs:l-55, or downregulated, SEQ ID NOs:171-196. In a second 
embodiment, each polynucleotide is differentially e5q)ressed greater than 3-fold and is dther 
npregulated, SEQ ID NOs:47-67, or downregulated, SEQ ID NOs:194-213. Further, themvention 
encompasses compleniaats of the polynucleotides and immobilization of the polynucleotides on a 
substrate. 

30 The invention provides a high throughput method for detecting altered expression of one or 

more polynucleotides in a sample. The method comprises hybridizing the polynucleotide composition 
with the sample, th^eby forming one or more hybridization con5)lexes; detecting the hybridization 
complexes; and comparing the hybridization complexes with those of a standard, wherein each 
difference in the size and intensity of a hybridization con^lex indicates altered ejqpression of a 
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pQlynucleotide ia the saiqple. The sample can be firom a subject with atherosclerosis and CQDoparisoii 
with a standard defines early, mid, and late stages of that disease. 

The invention also provides a bigh tbroug^ut metbod of scre^ng a library of molecoles or 
compounds to id^tify a ligand. The method comprises combining the polynucleotide composition with 
S a library of molecules or compounds undo* conditions m allow specific binding; and detecting specific 
binding, thQ:d)y identifying a ligand. libraries of molecules or compounds are selected from DNA 
molecules, RNA molecules, peptide nucleic adds (PNAs), mimetics, pq)tides, and proteins. The 
inv^on additLonally provides a naetbod for purifying a ligand, the method con;>rising combining a 
polynucleotide of the invaition with a sample under conditions which allow specific binding, recovering 
10 the bound polynucleotide, and separating the polynucleotide fi^om the ligand, therdjy obtaining purified 
ligand. 

The invention also provides a method of obtaining an ejctended or fuH length gene from a 
library of expressed or genomic nucleic acid sequences. The method comprises arranging individual 
library sequences on a substrate; hybridizing a polynucleotide selected from the Sequence Listing with 
15 the library sequences under conditions which allow specific binding; detecting hybridization between 
the polynucleotide and a sequence; and isolating the library sequence, thereby obtaining the extended or 
fiill length gene. 

The present invention further provides a substantially purified polynucleotide selected fi:om 
SEQ ID NOs:35-48, 68-80, 192,193, 214-224 as presented in the Sequence Listing. Hie invention also 

20 provides an expression vector containing the polynucleotide, a host ceill containing the expression 

vector, and a mdhod for producing a protein comprising culturing the host cell under conditions for the 
expression of protein and recovering the protein fi*om the host cell culture. 

The present invention further provides a protdn encoded by a polynucleotide of the inventioa 
The invention also provides a high-throughput m^od for scre^ng a library of molecules or 

25 compounds to idaitify at least one ligand which specifically binds the protein. The method comprises 
combining the protdn or a portion thereof with the library of molecules or compounds under conditions 
to allow specific binding and detecting specific binding, therd^y identifying a ligand which specifically 
binds the protda Libraries of molecules or compounds are selected from DNA molecules, RNA 
molecules, PNAs, mimetics, peptides, proteins, agonists, antagonists, antibodies or their flragnients, 

30 immunoglobulins, inMbitors, drug con5)ounds, and phannaceuticalagen^^ The invention furth^ 
provides for using a protein to purify a ligand. The method comprises combining the protdn or a 
portion th^eof with a sample und^ conditions to allow spedfic binding, recovmng the bound protein, 
and separating the protean firom the ligand, th^eby obtaining purified ligand The invention also 
provides a pharmaceutical composition comprising the protein in conjunction with a pharmaceutical 
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canler and apniified antibody that specifically binds to theproteia 

DESCRIPTION OF THE TABLES 
A portion of the disclosure of this patent document contains material which is subject to 
cq)yrigbt protectioa The copyri^^t owner has no objectiosi to the facsimile reproduction by anyone of 
S the patent documeiit or the patoxt disclosure, as it appears in the Pataoi and Tradsmiark OfBce patent 
file or records, but oth^wise reserves all copyright rights whatsoeva* 

The Sequence Listtaig is a compilation of pcflyimcleotides obtained by sequ^dng clone inserts 
(isolates) of different cDNAs and idaitified by hybrid complex formation using the cDNAs as probes 
on a microairay . Each sequence is identlQed by a sequence identification number (SEQ ID NO) and by 
10 an focyte ID number. The Incyte ID number rqiresents the geaiesequeoce that conta^ 
insert 

Table 1 shows the differentially expressed genes associated with foam ceiQ development 
identified by ctusta: analysis. Column 1 shows the SEQ ID N0» column 2 shows the Incyte ID 
xmrnber, and column 3 shows the gene annotation. Cohmons 4 through 10 show the notmalized 

15 diffar^tial expression, ajod column 1 1 shows the clust^ to which the gene was assigned. 

Figures 1 A and IB show graphs of the av^age normalized expression pattern ov&c the time 
points for genes in eadx cluster. Clusters 1 through 4 contain genes whicA are up-regulated at days 1, 
2» or 4. Clusters 5 and 6 contain genes that are down-regulated at later time points, and cluster 7 
contains g^ies that are up-regulated at 8 hours. 

20 Table 2 shows an identificatiQn map for eadi sequence. Column 1 shows the SEQ ID NO, and 

column 2 shows the Incyte ID Humbear. Columns shows the Qone number of the Incyte clone 
repressed on the UNIGEM V 2,0 microatray. Columns 4 and 5 show the START and STOP sites 
for the clone insert sequaice relative to tiie gene sequence id^tified in column 2 and shown in the 
Sequence Listing. 

25 Table 3 is a list of the genes that show differential expression early in foam cell differentiatioa 

Column 1 shows the SEQ ID NO, column 2 shows the Incyte ID number, and column 3 shows the gene 
annotatioa Colimms 4 through 10 show the differential expression values for each time point 
Colxmms 1 1 and 12 show the maximum change in expression up or down, respectively, over the time 
course. Column 1 2 shows the maximum difference seen over the time course. 

30 Table 4 is a list of the genes that show greater than 3-fold differential expression during foam 

cdl differentiation. Column 1 shows the SEQ ID NO, column 2 shows the Incyte ID numbo*, and 
column 3 shows the gene annotation. Columns 4 through 10 show the differential expression values for 
each time point Colmnns 1 1 and 1 2 show the maximum change in expression up or down, 
respectively, over the time course. Column 12 shows the maximum difference seen over the time 
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coarse^ 

DETAILED DESCRIPTION OF THE INVENTION 

Before ttie nucleic add sequeaices and methods are presented, it is to be understood that this 
invention is not limited to the particular machines, methods, and materials described. Allfaough 
S particular eaibodim^ axe described, madnnes, methods, and materials simOax or equivalent to these 
esnbodun^ may be used to practice the invmti The prdSeairedmadaines, methods, and material 
set fc»:th are not inteuded to limit the scope of tbe invention which is limited only by the appended 
claims. 

The singular forms "a", "an", and 'the'' include plural r^ence unless the context dearly 
10 dictates oihowise All technical and sd^fictorms have the meanings conmiohlyunde^ 

of ordinary skin in the art All publications are incorporated by reference ftr the purpose of desc^ 
and disdosing the cdL lines, vectors, and meOioddlogies whidi are presented and whidi might be used 
in connection with the inventioa Nothinginthespedficationis to be constnied as an admission that 
the invention is not ^ititled to antedate sudi disdosure by virtue of prior inv^on. 
IS DdSnitions 

"Amplification" refers to the production of additional copies of a nucleotide sequence and is 
earned out usmg polymerase diain reaction (PGR) technologies wdl known in the art 

^'Con^l^entar/' describes the rdationsl^ betweai two single-stranded nudeotide sequences 
that anneal by base-pairing (5*-A-G-T"3' pairs wifli its canotplemcmt 3 -T-C-A-5'). 
20 **E-value'' refers to tiie statistical probability that a matdi between two sequences occurred by 

diance. 

••Doivative" refers to a polynucleotide or a polypeptide that has been subjected to a chimical 
modificatioa Illustrative of sudi modifications would be r^lacment of a hydrogen by, for example, 
an acetyl, acyl, alkyl, amino, formyl, or morpholino group. Dmvative polynucleotides may encode 

25 polypeptides that retain the essential biological characteristics (such as catalytic and regulatory 
domains) of naturally occurring polypeptides. 

'Tragment" refars to at least 18 consecutive nucleotides of a polynucleotide of the Sequence 
Listing or its complement. A '^unique" jfragment refers to at least 1 8 consecutive nucleotides of a 
particular polynucleotide or its complement that is specific to a polynucleotide of the Sequence Listing 

30 and that under hybridization conditions would not detect rdated polynucleotides in which it does not 
appear. 

"Homology" refers to sequence similarity between a reference sequence and at least a fragment 
of a polynucleotide or a portion of a polypeptide. 

"Hybridization complex" refers to a complex between two polynudeotides by virtue of the 
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formatiaa of hydrogen bonds tetwe^ purines and pyrimidines, 

"Immunological activity" is the capability of the natural, reconibinaDl, or synthetic polypeptide 
or portion tibereof to induce in an animal a specific immmie response that results in the production of 
antibodies. 

5 "Ligand" refiers to any molecule^ agent, or conq>oand ^ch bind specifically to a 

con]plementary site on a polynucleotide or protein. Such ligands stabilize or modulate the activity of 
polynucleotides or proteins of the invention and may be composed of at least one of the following: 
inorganic and organic substances including nuddc adds, proteins, carbohydrates, fats, and lipids. 

''Microarray" refers to an oardered arrangement of hybridizable elements on a substrate. Hie 

1 0 eiesneuts are arranged so that there are a ""pluralit/' of dements, preferably more than one demist, 
more preferably at least 100 dements, and even more prefi^ably at least 1 ,000 dem^, and most 
preferably at least 10,000 on a 1 cm^ substrate. The maximum number of demaats is urilimtted, but is 
at least 100,000 dm^ts. Furthermore, the hybridization signal from each of the dements is 
individually distmguishable. In the preseaot and preferred emibodimaQt, the dements conpise 

15 polynucleotide probes, 

'Modulates" refers to any change in activity (increased or deaeased; biological, chemical, or 
immunological) or lifespan resultiog from specific binding between a molecule and a polynucleotide or 
pcAypeptide of the invention 

"OMgonucleotide" or "oligomer" refers to a nucleotide sequence of at least about 15 nucleotides 

20 to as many as about 60 nucleotides, preferably about 18 to 30 nucleotides, and most preferably about 
20 to 25 nucleotides that are used as a '"primer" or "amplimer" in the polymerase chain reaction (PGR) 
or as an array element. 

'Tqjtide nucleic acid" (PNA) refers to a DNA mimic in which nucleotide bases are attached to 
a pseudopeptide backbone to increase stability. PNAs, also designated autigene agoits, can prevent 
25 gene expression by hybridiang to complementary messenga* RNA 

*Tolynucleotide" refers to an oligonucleotide, nucleotide sequence, nucleic acid molecule, DNA 
molecule, cm* any fragment or complement th^eof . It may be DNA or RNA of genomic or synthetic 
origin, double-stranded or single-stranded, coding and/a: noncoding, an exon or an intron of a genomic 
DNA molecule, or combined with carbohydrate, lipids, protein or inorganic danents or substances. 
30 "Portion" refers to at least six contiguous aioaino acids of a polypeptide encoded by a 

polynucleotide of the Sequence Listing. A portion may represent an amino acid sequence that is 
conserved among related proteins (e.g., a catalytic domain such as a kinase domain). 

Tost-translational modification" of a polypeptide may involve lipidation, glycosylation, 
phosphorylation, acetylation, racemization, proteolytic cleavage, andthehke. These processes may 



6 



wo 01/77389 



PCT/USOl/11128 



occur syntheticaUy or biochetmcally. Biochemical modiQcatioiis win vary by ceUular location, cell 

type, pH, enzymatic mOieu^ and the like. 

"Probe" refers to a polymideotide or a fragment thereof that hybridizes to a nucldc acid 

molecule in a saiq)le or on a substrate. Aprobe is used to detect, aisplify, or quantify cDNAs, 
S endogenous genes* or transcdptinRNAs by employing conventioii^ As 

used herein* probes are the reporter molecule of hybridization reactions including Southern, northern, in 

sihL dot blot, array, and like tedmologies. 

•TProtdn.** refers to a protdn or any portion thereof including a polypeptide or an oligopeptide. 

A portion of a polypqptide generally retains biological or immunogenic characteristics of a native 
10 proteia An "oligopeptide" is an amino add sequ^e of at least about 5 residues, more preferably 10 

residues and most preferably about IS residues that are inununpgenic and are used as part of a fusion 

protdn to produce an antibody. 

'TPurified'* refers to polynucleotides, polypeptides, antibodies, and the Bke, that are isolated 

from at least one other compon^ with v^iich they are naturally associated. 
15 "Sample" is used herein in its broadest sense. A sample containing polynucleotides, 

polypeptides, antibodies and the like may comprise a bodily fluid; a soluble fraction of a cell 

prq)aration, or naedia in which cells were grown; a chromosome, an organelle, or membrane isolated or 

extracted from a ceU; genomic DNA, RNA, or cDNA in solution or bound to a substrate; a cell; a 

tissue; a tissue print; a fingerprint, skm or hair; and the like. 
20 "Specific binding" or "specifically binding" itf&s to the interaction between two molecules. In 

ttie case of a polynucleotide, specific binding may involve hydrogen banding between sense and 

antisense strands or between one stand and a protein which affects its rqylication or transcription, 

intercalation of a molecule or confound mto the major or xmnca: groove of the DNA molecule, or 

interaction with at least one molecule which functions as a transcription factor, enhancer, repressor* 
25 and the like. Inthecaseof a polypeptide, specific binding may involve interactions with 

polynucleotides, as described above or with molecules or compounds such as agonists, antibodies, 

antagonists, and the like. Specific binding is dependent upon the presence of structural features that 

allow appropriate chemical or molecular interactions between molecules. 

"Substrate" refa:s to any rigid or semi-rigid support to wliich molecules or compounds are 
30 boimd and includes membranes, filters, chips, slides, wafers, fibers, magnetic or nonmagnetic beads, 

gels, capillaries or otha: tubing, plates, polymers, and microparticles with a vari^ of surface forms 

including wells, trenches, pins, channels and pores. 

The Invention 

The present invention provides a composition comprising a plurality of polynucleotides. 
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wb^dn eadi poljoiucLeotide is differeixtiaUy pressed in macxopliages as tliey differentiate into foam 
cells. The plurality of pdymcleotides comprise at least a fragnoMit of the identified sequences,- SEQ ID 
NOs:l-276, as presented in tbe Sequence Listing. Additionally* the invaation provides a subset of 
polynucleotides wl)0se expression is upregulated, SEQ ID NOs:l-SS, or downregulated, SEQ ID 
5 N0s:17 1-196, early in foam ceil formation. The invaitton also provides a subset of polynucleotides 
whose expression is upregulated, SEQ ID NOs:47-67, or downregulated, SEQ ID NOs:194-213, 
greater than 3-fold during foam cell formatiQa The invention also provides novel polynucleotides 
whose expression is upregulated, SEQ ID NOs:35-48 and 68-80, or downregulated, SEQ ID NOs:192, 
193, and 214-222, during foam cell devdopment. 

10 Method for Selecting Polynucleotides 

Human THP-1 ceJls (American Type Culture Collection, Manassas VA) weare grown in serum- 
containing medium and differentiated widi 12"0-tetradecanoyl-phorboM3-acetate (Researdi 
Biochemical International, Natick MA) for 24 hours. Cells were then cultured either in the presence or 
abs^ce of Ox-LDL from time points ranging from 30 minutes to 4 days. Poly (A) RNA from cultured 

15 ceUs was prepared for expression profiling after 0, 0.5, 2.5, 8, 24, 48, and 96 hours exposure to Ox- 
LDL. Poly(A) RNA from experimental and control cells was labeled with separate fluorescent dyes 
and hybridized in time-matched pairs on UNIGEM V 2.0 arrays (Incyte Pharmaceuticals, Palo Alto 
CA). 

Agglomerative cluster analysis was used to identify response patterns and to establish 
20 rdationships between different gene expression profiles. Eadbi gene measurOTient was normalized by 
dividing the expression ratios by the maximum value for each time series. The clustering process 
defined a hierarchical tree with the number of branches intersecting at eadi branch levd of the free 
equal to the number of clusters at that level. Division of the tree at branch level 5 divided the genes into 
7 clusters of gene expression containing 276 differentially expressed genes and splice variants, SEQ ID 
25 NOs:l«276. 

Table 1 shows the differ^tially expressed genes and splice variants associated with foam cell 
development identt&ed by cluster analysis. Column 1 shows the SEQ ID NO, column 2 shows the 
Incyte ID number, and column 3 shows the gene annotation. Columns 4 through 10 show the 
normalized differential expression; each gene has a maximum value of 1 .0. The background shading 
30 indicates the relative expression in response to Ox-LDL; wMte represents relative expression ranging 
from 0-25% of maximum for that particular gene; light gray from 26-50%; dark gray from 51-75%; 
black from 76-100%. Column 1 1 shows the cluster to which the gent was assigned 

Figure 1 shows a graph of the average normalized expression pattern over the time points for 
all the genes in each cluster. Clusters 1 through 4 contain genes which are up-r^ulated at days 1, 2, or 
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4. Clusters 5 and 6 contain genes tbat are down-regulated at later time points, and cluster 7 contains 
genes that are up-regulated at 8 hours. 

Table 2 shows an ID map for eadiSEQ ID NO. Column 1 shows the SEQ ID NO and column 
2 shows the Ihcyte ID number. Column 3 shows the Qone number of the Incyte clone represented on 
5 lhfilJNIGEMV2.0inicroarray. Columns 4 and 5 show the START and STOP sites for the clone 
insert sequmce rdative to the gene sequoice identified in column 2. 

Table 3 is a list of the genes that show differential eicpression early in foam ceU differ^atica 
Colunml shows the SEQ ID NO, column 2 shows the Incyte ID mmiber, and column 3 shows the g^ 
annotation. Columns 4 through 10 show the differential expression values for e^ Values 

10 represent treated sample divided by time matched untreated san^le. Columns 1 1 and 12 sihow the 
maximum change in expression up or down, respectively, over the time course. Column 12 shows the 
maximum difference seen over the time course. 

Table 4 is a list of the genes that show greato: than 3-fold differential expression during foam 
ceil differentiatioa Column 1 shows the SEQ ID NO, column 2.shows the Incyte ID number, and 

15 column 3 shows the gene annotatioa Columns 4 through 10 show the diffCTential expression values for 
each time point. Values rq)resent treated sample divided by time matched untreated sample. Columns 
1 1 and 1 2 show the maximum change in expression up or down, respectively, over the time course. 
Column 12 sliows the maximum difference seen over the time course. 

The polynucleotides of the invention can be genomic DNA, cDNA, mRNA, or any RNA-like 

20 or DNA-like material such as peptide nucleic acids, branched DNAs and the like. Polynucleotide 
probes can be sense or antisense strand Where targets are double stranded, probes may be either sense 
or antisense strands. Where targets are single stranded, probes are complementary single strands. In 
one embodiment, polynucleotides are cDNAs. In anotho: embodiment, polynucleotides are plasmids. 
In the case of plasmids, the sequ^ce of interest is the cDNA insert. 

25 Polynucleotides can be prepared by a vari^ of synthetic or enzymatic methods well known in 

the art. Polynucleotides can be synthesized, in whole or in part, using chemical methods well known in 
tiie art (Caruthers et al. (1980) Nuddc Acids Symp. Ser. (7)215-233). Alternatively, polynucleotides 
can be produced enzymatically or recombinanfly , by in vitro or in vivo transcriptioa 

Nucleotide analogs can be incorporated into polynucleotide probes by metiiods well known in 

30 the art. The only requirement is that the incorporated nucleotide analogs of the probe must b^ 

with target nucleotides. For example, certain guanine nucleotides can be substituted witb hypoxanthine 
which base pairs with cytosine residues. Howeva:, these base pairs are less stable than those between 
guanine and cytosine. Alternatively, ademine nucleotides can be substituted with 2, 6-diaminopurine 
which can form stronger base pairs with thymidine than those b^een adenine and thymidine. 
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Additionally, polynucleotides can include nucleotides tliat have been d^vatized chemically or 
enzymatlcally. Typical ch^cal modifications include clerivatization with acyl, alkyl, aryl or aniino 
groups. 

Polynudeotides can be synthesized on a substrate^ Synthesis on &e surface of a substrate may 
5 be accomplished usmg a chemical coupling procedure and a piezodectric printing apparatus as 
described by Baldeschwefler et ai. (PCT publication W095/25 1116). Altmiativdy. the 
polynucleotides can be synthesized on a substrate surface usmg a sdf-addressable electronic device that 
controls when reagents are added as described by Hdle: gt aL (USPN 5,605,662; incorporated herem 
by reference). 

10 Complementary DNA (cDNA) can be arranged and thm immobilized on a substrate. 

Pcflynucleotides can be immobilized by covalent means such as by chemical bondfaig procedores or UV 
iiradiatioa fii one such method, a cDNA is bo«md to a glass surfecewhidi has been mo^ 
contain epocdde or aldehyde groups. In another case, a cDNA probe is placed on a polylysine coated 
surface and then UV aoss-linfced as described by Shalon^ al. (WO95/35505). In yet another method, 

15 aDNAis actively transported from a solution to a given position on a substrate by electrical means 
(HeUer ^ al., supraV Alternatively, polynucleotides, clones, plasmids or cells can be arranged on a 
filter. lalhelatter case, cells are lysed, proteins and ce3Marconq)Qi^^ 
coupled to the filter by UV cross-UnHng . 

Furthermore^ polynucleotides do not have to be directly bound to the substrate, but rather can 

20 be bound to the substrate through a linker group. The linker groups are typically about 6 to 50 atoms 
long to provide esqposure of the attached proba Preferred linker groups include ethylene glycol 
dligomers, diamines, diadds and the like. Reactive groups on the substrate surface react with a 
terniinal group of the linker to bind the Imker to tbe substrate. The other terminus of the linker is then 
bound to the polynudeotidew 

25 Polynucleotides can be attached to a substrate by sequentially dispensing reagents for probe 

synthesis on the substrate surface or by disp^ing preformed DNA fragments to the substrate surface. 
Typical dispensers include a micrppipette ddivering solution to the subshrate with a robotic system to 
control ttie position of the micropipette with respect to Hie substrate. There can be a multq)licity of 
dispensers so that reagents can be delivaed to the reaction regions ^d^y. 

30 Use of the Polynucleotides 

The polynucleotide of the present invention may be used for a variety of purposes. For 
example, the composition of the invention may be used as dements on a microarray. The miaoarray 
can be used in high-tbroughput methods sudi as for detecting a related polynucleotide in a sample, 
saeening libraries of molecules or compounds to identify a ligand, or diagnosing a particular 
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cardiovascular condition, disease, or disorder sudtx as attieroscla:osis. Alternatively, a polynucleotide 
complemmtary to a given sequaace of the sequeaice listing can inhibit or inactivate a tbarapeuticaHy 
relevant g&nt related to the polynucleotide. 

When the composition of the invention is ^ployed as dements on a microarray , the 
S polynucleotide dements are organized in an ordered fashion so iliat each d^nent is present at a 

specified location on the substrate. Because the dements are at spedfied locations on the substrate^ the 
hybridization patterns and intensities, whidi together create a unique expression profile, can be 
inteqpreted in toros of e3q>ression levels of particular gmes and can be correlated with a particular 
metaboKc process, condition, diSOTder, disease, stage of disease, or treatment. 

10 

Hybridization 

The polynucleotides or fi:agments or complements thereof of the preset invention may be used 
in various liyhridization technologies. The polynucleotides may be naturally occurring, recombinant, or 
chemically synthesized; based on genomic or cDNA sequences; and labded using a variety of reporter 

15 molecules by dth^ PGR or enzymatic techniques. Commercial Mts are available for labding and 
cleanup of such polynucleotides or probes. Radioactive (Amersham Pharmacia Biotech), fluorescent 
(Operon Technologies, Alameda CA), and diemiluminesc«it labding (Promega, Madison WI), are wdl 
known in tlie art. Alternatively, a polynucleotide is cloned into a commerdaHy available vector, and 
probes are produced by transcriptioa The probe is synthesized and labeled by addition of an 

20 appropriate polymerase, such as T7 or SP6 polymerase, and at least one labeled nucleotide. 

A probe may be designed or derived from unique regions of the polynucleotide, such as the 3* 
untranslated region or from a conserved motif, and used in protocols to identify naturally occurring 
molecules encoding the same polypeptide, allelic variants, or rdated molecules. The probe may be 
DNA or RNA, is usually single stranded and should have at least 50% sequence identity to any of the 

25 nucleic add sequences. The probe may comprise at least 18 contiguous nucleotides of a 

polynucleotide. Such a probe may be used under hybridization conditions that allow binding only to an 
identical sequence or under conditions that allow binding to a related sequence with at least one 
nucleotide substitution or deletioa Discovery of related sequences may also be accomplished using a 
pool of degenerate probes and appropriate hybridization conditions. Generally, a probe for use in 

30 Southern or northan hybridizations may be from about 400 to about 4000 nucleotides long. Such 
probes may be single-stranded or double-stranded and may have high binding speciBdty in solution- 
based or substrate-based hybridizations. A probe may also be an oligonudeotide that is used to detect 
a polynucleotide of the invention in a sample by PCR. 

The stringency of hybridization is determined by G+C content of the probe, salt concentration,^ 
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and temperature. In particular, stringency is increased by reducing tbe conceaitration of salt or raising 
tbe hybridization tanperaturCv In solutions used for some membrane based liybridizations» addition of 
an organic solvent sudi as formanoide allows ttie reaction to occur at a low^ teaQ)eratare. 
Hybridization may beperfonned witb buffers, such as 5x saline sodium dtrate (SSC) with 1% sodium 
5 dodecyl sulfate (SDS) at 6ffC, that penmts the fonnation of a hybridization camplKi between nucldc 
add sequ^sces that contain some mismatches. Subsequent washes are performed with buffos such as 
0.2xSSC with 0.1% SDS at dther 45X (mecfium stringaicy) os: 65*^- 68**C (hi^ stringmcy). At high 
stringency » hybridization complexes will remain stable only where tbe polynucleotides are completely 
coniplementary. In some membrane-based hybridizations, preferably 35% or most preferably 50%, 

10 formamide may be added to the hybridization soluticm to reduce the tenq)a:atu^ 

is performed Background signals may be reduced by the use of detergents sudias Sarkosyl or TWton 
X-100 (Sigma Aldricfa, St Louis MO) and a blocking agent such as denatured salmon spenn DNA 
Sdection of components and conditions for hybridization are well known to those skilled in the art and 
are reviewed in Ausubel (supra, pp. 6.11-6.19, 14.11-14.36, andAl-43). 

15 Dot-blot, slot-blot, low density and high doisity arrays are prepared and analyzed using 

methods known in the art Probes or array el^n^ts from about 18 consecutive nucleotides to about 
5000 consecutive nucleotides are contemplated by the inv^on and used in array technologies. The 
preferred number of probes or array clients is at least about 40,000; a more preferred number is at 
least about 18,000; an even moreprefearred number is at least about 10,000; and a most preferred 

20 number is at least about 600 to about 800. The array may be used to monitor the expression levd of 
large numbers of genes simultaneously and to identify genetic variants, mutations, and SNPs. Such 
information may be used to determine g^e function; to understand the genetic basis of a disorder; to 
diagnose a disorder; and to develop and monitor the activities of therapeutic agents being used to 
control or cure a disorder. (See, e.g., USPN 5,474,796; PCT appHcatioi WOPS/l 1995; PCT 

25 application WQ95/35505; USPN 5,605,662; and USPN 5,958,342.) 
Screening Assays 

A polynucleotide may be used to screen a library or a plurality of molecules or compounds for 
a Ugand with specific binding affinity. Tbe ligands may be DNA molecules, RNA molecules, PNAs, 
peptides, proteins such as transcription factors, enhancers, repressors, and other proteins that regulate 
' 30 the activity, rq)lication, transcription, or translation of the polynucleotide in the biological system. The 
assay involves combining the polynucleotide or a fragment thereof with the molecules or compounds 
undo: conditions that allow specific binding and detecting the bound polynucleotide to identify at least 
one ligand that specifically binds the polynucleotide. 

In one embodiment, the polynucleotide of the invention may be incubated with a library of 
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isolated and purified molecules or compoonds and binding activity determined by m^ttiods weU known 
in the art, e.g., a gel-retardation assay (USPN 6.010,849) or a reticulocyte lysatetransoiptional assay. 
In ano&er embodinoj^ the polynucleotide may be incubated with nuclear e?ctracts from biopsied and/or 
ctittured cells and tissues. Specific binding betiye^ the polynucleotide and a molecule or compound in 

S the nuclear extraa is imtiaUydetermmed by gel sbifi assay and 

antibodies against that molecule or compound. When ttiese antibodies are added into the assay, they 
cause a supershift in the gd-retardation assay. 

In another embodun^, the polynucleotide may be used to purify a molecule or compound 
using aftinity chromatography methods well known in the art. In one embodim^ the polynucleotide is 

10 ch^caUyreacted with cyanogen bromide groups on a polymeric resin or gd. Then a sample is passed 
over and reacts with or binds to the polynucleotide. The molecule cs'CQDipound which is bound to the 
polynucleotide may be released from the polynucleotide by inaeasing the salt concentration of the flow- 
tlirough medium and collected. 
Puriflcation of Ligand 

15 The polynudeotide or a fragment thereof may be used to purify a ligand from a sample. A 

m^hod for using a mammalian polynucleotide or a fragment thereof to purify a ligand would involve 
combining the polynucleotide or a fragmcait thereof with a sample under conditions to allow specific 
binding, recovering the bound polynucleotide, and using an appropriate agent to sqparate the 
polynucleotide from the purified ligand 

20 Protein Production and Uses 

The polynucleotides of this application or their fuH length cDNAs may be used to produce 
purified polypeptides using recombinant DNA tedmologies described herdn and taught in Ausubd 
Csupra : pp, 16,1-16,62). One of the advantages of producing polypeptides by these procedures is the 
ability to obtain highly-enriched soiirces of the polypeptides therd)y simplifying purification 

25 procedures. The present invention also encompasses amino acid substitutions, deletions or 

insertions made on the basis of similarity in polarity, charge, solubility, hydrqihobicity, hydrophilidty, 
and/or the ampliipathic nature of the residues involved. Such substitutions may be conservative in 
nature wh^ the substituted residue has structural or chemical properties similar to the original residue 
(e.g., replacement of leucine with isoleucine or valine) or they may be nonconsovative when the 

30 replacement residue is radically different (e.g., a glycine rq>laced by a tryptophan). Compute 
programs included in LASERGENE software (DNASTAR. Madison WI), MACVECTOR software 
(Genetics Computer Group, Madison WI) and RasMol software (www.umass.edu/microbio/rasmol) 
may be used to hdp detaonine which and how many amino acid residues in a particular portion of the 
polypeptide may be substituted, inserted, or ddeted without abolishing biological or immunological 
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activity. 

Expression of Encoded Proteins 

Expression of a particular cDNA may be acconiplished by cloning the cDNA into an 
q>propriate vector and transforming this vectxjr into an appropriate host ce31. Tbe cloning vector used 
S for tbteconstractioa of the hxunan and rat cDNA libraries n^ Snch 
vectors usually contain a promote and a pdlylinter liseful for cloning, priniing, and transoiption. An 
ex^plary vector may also contain the promoter for fi-galacto^dase, an amino-tenninal methiooine and 
tbe subsequent seveu amino add residues of fi-galactosidase. The vector may be transfamed into an 
appropriate host strain of E, colL Induction of the isolated bactedal strain vdth 

10 isq)rqpyItbiogalactoside (IPTG) using standard methods vnH produce a fusion protdn that contains an 
N terminal methiomne^ the first sevenresidues of fi-galactosidase» about IS residues of linker, and the 
polypeptide encoded by tbe cDNA 

The cDNA may be shutfled into other vectors knovm to be useful for eq)ression of protdn in 
specific hosts; Oligonucleotides contaming cloning sites and firagmeats of DNA suffideut to hybridize 

IS to str^dies at both ^ds of the cDNA may be di^cally synthesized by standard m^ These 
primers may then be used to amplify the desired fragments by PGR. The fragments may be digested 
with appropriate restriction enzymes under standard conditions and isolated using gd dectrpphoresis. 
AltOTiativdy , ^tondlar fragments are produced by digestion of the cDN A vwth appropriate restriction 
enzymes and filled in with cbmically synthesized oligonudeotides. Fragmmts of tbe coding sequence 

20 from more than one gene may be ligated togetiier and caressed. 

Sigiial sequences that dictate searetion of soluble proteins are particularly desirable as 
componaat parts of a recombinant sequenced For example, a chimeric protdn may be expressed that 
includes one or more additional purification-facilitating domains. Sudi domains include, but are not 
limited to, metal-chelatuig domains that aBow purification on immobilized metals, protein A domains 

25 that allow purification on immobilized immunoglobxilin, and the domain utilized in the FLAGS 
extension/affinity purification system (Immunex, Seattle WA). The inclusion of a cleavable-linlcer 
sequence such as ENTEROKINASEMAX (Invitrogen, San Diego CA) between the polypeptide and the' 
purification domain may also be used to recover the polypeptide. 

Suitable e>q)ression hosts may indude, but are not limited to, mammalian cells such as Chinese 

30 HamstCT Ovary (CHO) and human 293 cells, insect cdls such as Sf9 cells, yeast cells such as 
Saccharomvces ccrevisiae . and bacteria such as E. cdi. For each of these cell systems, a useful 
expression vector may also include an origin of replication and one or two selectable markers to allow 
selection in bacteria as wdl as in a transfected eukaryotic host Vectors for use in eukaryotilc 
eq)ression hosts may require the addition of 3' poly(A) tail if the polynucleotide lacks poly(A). 
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Additionally, the vector may contain promotes or enhancers that increase gene esqjressioa 
Most promotears are host spedfic, and they include MMTV, S V40 or metallothiondn pronioters for 
CHO ceils; trp, lac. tac or T7 promoters for bacterial hosts; or alpha factor, alcohol oxidase or PGH 
promoters for yeast Ad^oviral vectors with enhancers such as the rous sarcoma virus (RSV) 
S enhancer or retroviral vectors with promoters sucb as the long terminal repeat (LTR) proiiK}ter may be 
used to drive protein expression in mammalian ceQ lines. Once homog^ieous cultures of reconfl>inant 
cdls are obtained, large quantities of a secreted soluble polypeptide may be recovered from the 
conditioned medium and analyzed usuigcbronmtograpbicmetlK^ An 
alternative method for the production of large amounts of secr^ed protdn involves the transformation 

10 of mammalian ^bryos and the recovay of the recombinant protein from milk produced by transgenic 
cows, goats, sheep, and the like. 

In addition to recombinant production, polypq)tides or portions thereof may be produced using 
solid-phase techniques (Stewart ^ al. (1969) Solid-Phase Peptide Synthesis, WH Freeman, San 
Francisco CA; MOTifidd (1963) J Am Chem Soc 5:2149-2154), manually, or using machines such as 

15 the ABI431A Peptide synthesizer (PEBiosystems,NcH:walkCT). Polypqptidesproducedby any ofthe 
above methods may be used as pliarmaceutical con9}ositions to treat disorders associated with 
undere?qpression. 
Screening Assays 

A protdn or a portion thereof ^icoded by the polynucleotide may be used to soreen libraries or 
20 a plurality of molecules or compounds for a ligand with specific binding affinity or to purify a molecule 
cm: compound firom a sample. The polypeptide or portion thereof eamployed in such screening may be 
free in solution, affixed to an abiotic or biotic substrate, or located intracellularly . For example, viable 
or fixed prokaryotic host ceJls that are stably transformed with recombinant nucldc adds that have 
expressed and positioned a polypeptide on their cdl surface can be used in screening assays. The cells 
25 are screened against libraries or a plurjQity of ligands and the spedfidty of binding or formation of 
complexes between the expressed polypeptide and the ligand may be measured. The ligands may be 
DNA, RNA, or PNA molecules, agonists, antagonists, antibodies, immunoglobulins, inhibitors, 
pq)tides, pharmaceutical agents, proteins, drugs, or any other test molecule or compound that 
specifically binds the polypeptide. An exemplary assay involves combining the mammalian polypeptide 
30 or a portion th^eof with the molecules or compounds under conditions that allow specific binding and 
detecting the bound polypeptide to identify at least one ligand that specifically binds the polypeptide. 

This invention also contemplates the use of competitive drug saeening assays in which 
neutralizing antibodies capable of binding the polypeptide specifically compete with a test compound 
capable of binding to the polypeptide or oligopeptide or fragm^t thereof. One method for high 
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tbroughput scxeeaiiBg using very small assay vohunes and very small amounts of test campound is 
described in USPN 5,876,946. Molecules or con5)Ounds identified by screaiing may be used in a 
mammalian model system to evaluate tbdr toxicity, diagnostic, or therq)eatic pot^al. 
Purification of a Ligand 

S Tlie polypeptide or a poartion thereof may be used to purify a ligai^ AmeCbod 

for using a mammalian polypeptide or a portion thereof to purify a ligand would involve combining the 
polypeptide or a portion thereof with a sample under conditions to allow specific binding, recovaring 
the bound pQlspeptide> and using an appropriate chaotropic agent to sq)aralje the polypeptide from the 
purified ligand. 

10 Production of Antibodies 

A polypeptide eaocoded by a polynucleotide of tbe invention may be used to produce specific 
antibodies. Antibodies may be produced using an oligopeptide or a portion of the polypq}tLde with 
inherent immunological activity. Methods for producing antibodies include: 1) injecting an animal 
(usually goats, rabbits, or mice) wifiithe polypq>tide, or a portion or an oligop^tide thereof, to induce 

15 an immune response; 2) ^igineering hyhridomas to produce mopodonal antibodies; 3) inducing in vivo 
production in the lymphocyte population; or 4) screening libraries of recombinant immunoglobulins. 
Recombinant immunoglobulins may be produced as taught in USPN 4,81 6,567. 

Antibodies produced using the polypeptides of the invention are useful for the diagnosis of 
prepalhologic disorders as weU as the diagnosis of chronic or acute diseases charactorized by 

20 abnornialities in the expressicai, amount, or distribution of the poly^ A variety of protocols for 
competitive binding or immunoradiometric assays using either polyclonal or monoclonal antibodies 
specific for polypeptides are wdl known in the art Immunoassays typically involve the formation of 
conq>lexes between a polypeptide and its specific binding molecule or compound and the measurement 
of complex formation, A two-site, monodonal-based immunoassay utilizing monoclonal antibodies 

25 reactive to two noninterfering epitopes on a specific polypeptide is preferred, but a competitive bmding 
assay may also be employed. 

Immunoassay procedures may be used to quantify expressicai of the polypq)tide in cell 
cultures, in subjects with a particular disorder or in model animal systems under various conditions. 
Increased or decreased production of polypeptides as monitored by immunoassay may contribute to 

30 knowledge of the cellular activities associated with developmental pathways, engineered conditions or 
diseases, or treatment efficacy. The quantity of a given polypeptide in a given tissue may be 
determined by performing immunoassays on fi'eeze-thawed detergent extracts of biological samples and 
comparing the slope of the bindhig curves to binding curves generated by purified polypeptide. 
Labeling of Molecules for Assay 
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A wide variety of reporter molecules and coiy ugatioa techniques are known by tbose skilled in 
tbe art and may be used in various polyoudeotide, polypeptide or antibody arrays or assays. Syndesis 
of labeled molecules may be achieved using Prooiega or Amersham Pharmacia Biotech kits for 
incorporation of a labded nudeotide sudi as ^-dCTP, Cy3-dCTP or Cy5-dCTP or amino add sudi 
5 as ^^S-methiomne* Polynadeotides, polypeptides, ot antibodies may be directly labded with a rq)Qrter 
molecule by ch^cal conjugation to amines, thiols and other groups pres^ in the molecules using 
reagoots sudi as BIODIPY or FITC (Molecular Probes, Eugose OR). 

The polypq)tides and antibodies may be labded for purposes of assay by joining them, dther 
covalently or noncovalenfly, with a reporter molecule that provides for a detectable signal A wide 
1 0 variety of labds and conjugatim techniques are known and have been reported in the sdetitific and 
patait literature induding, but notlhnited to USPN 3,817,837; 3,850,752; 3,939,350; 3,996.345; 
4,277,437; 4,275,149; and 4,366,241. 
DIAGNOSTICS 

The polynucleotides, or fragm^ thereof, may be used to ddect and quantify altered gene 

15 expression; absence, pres^ice,. or excess expression of mRNAs; or to monitor mRNA levds during 
therapeutic intoArentioa Conditions, diseases or disord^ assodated with altered o^ession include 
atherosclerosis and assodated complications. These polynucleotides can also be utilized as markers of 
treatment efficacy against the diseases noted above and other cardiovascular disorders, conditions, and 
tttseases over a period ranging from several days to months. The diagnostic assay may use 

20 hybridization or amplification technology to compare gene expression in a biological sample from a 
patient to standard samples in order to detect altered gene expressioa Qualitative or quantitative 
methods for this comparison are well known in the art 

For example, the polynucleotide may be labded by standard methods and added to a biological 
sanople from a patient imder conditions for the formation of hybridization complexes. After an 

25 incubation period, tiie sample is washed and the amount of label (or signal) assodated with 

hybridization complexes, is quantified and compared with a standard value. If the amount of label in 
the patient sample is significantiy altered in comparison to tiie standard value, then the presence of the 
assodated condition, disease or disorder is indicated. 

In order to provide a basis for the diagnosis of a condition, disease or disorder associated with 

30 gene expression, a normal or standard ^ression profDie is established This may be accomplished by 
combining a biological sample taken from normal subjects, either amraal or human, with a probe under 
conditions for hybridization or amplification. Standard hybridization may be quantified by comparing 
the values obtained using normal subjects with values from an experiment in which a known amount of 
a substantially purified target sequence is used. Standard values obtained in this manner may be 
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compared with values obtained from samples from patients who are symptomatic for a particular 
conditioii, disease, or disord^. Deviation from standard values toward those associated with a 
particular condition is used to diagnose that condition. 

Such assays may also be used to evaluate the efficacy of a particular th^apeutic treatnii^ 
5 regunen in aninial studies and in (^cal trial or to moiutortl^ Once 
tbe presence of a condition is established and a treatment protocol is initiated* diagnostic assays may be 
rq)eated on a r^ular basis to detennine if thelevd of expression in the patient begins to approximate 
that which is observed in a normal subject The results obtained from successive assays may be used to 
sbow Ibe efficacy of treatment over a period ranging from several days to months. 

10 Gene Expression Profiles 

A gaie expression profile comprises a plurality of polynudeotides and a plurality of d^ectable 
hybridization complexes, wherein each CQD]plex is formed by hybridization of one or more probes to 
one or more conqdemaatary sequences in a sample. The polynucleotide composition of the inv^tion is 
used as demits on a miaoarray to analyze gene expression profiles. In one embodiment tbe 

15 noiCToarray is used to monitor the progression of disease. Researchers can assess and catalog the 
diffa:©Qces in gene expression between liealthy and diseased tissues or cdls. By analyzing changes in 
patterns of gene expression, disease can be diagnosed at earlier stages before the patient is 
syn:q)tomatic. The invention can be used to formulate a prognosis and to design a treatment regimen. 
The invention can also be used to monitor the efficacy of treatment. For treatments with known side 

20 effects, the microarray is enqjloyed to in5)rove the treatment regimen. A dosage is established that 
causes a change in genetic expression patterns indicative of successful treatment. Expression patterns 
associated with the onset of undesirable side effects are avoided This approach may be more seositive 
and rapid than waiting far the patient to show inadequate improvement, or to manifest side effects, 
before altering the course of treatment 

25 In another embodiment, animal models which mimic a human disease can be used to 

characterize expression profiles associated with a particular condition, disord^ or disease or treatment 
of the condition, disorder or disease. Novel treatment regimens may be tested in these animal models 
using microarrays to establish and then follow expression profiles over time. In addition, microarrays 
may be used with cdl cultures or tissues removed from animal models to rapidly screen large numbers 

30 of candidate drug molecules, looking for ones that produce an expression profile similar to those of 
known therapeutic drugs, with the expectation that molecules with the same expression profile will 
likely have similar therapeutic effects. Thus, the invCTtion provides the means to rapidly determine the 
molecular mode of action of a drug. 
Assays Using Antibodies 
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Antibodies directed against epitopes on a protein encoded by a polynucleotide of the invention 
may be used in assays to quantify tbe amount of protein found in a particular human ceQ. Such assays 
include methods utilizing the antibody and a label to detect expression level under normal or disease 
conditions. Tbe antibodies may be used with or without modification, and labeled by joining tbem, 
5 either covaleailiy or noncovjdeiitly, with a labe^ 

Protocols for detecting and measuring protein expression using either polyclonal or monoclonal 
antibodies are well known in the art Examples hiclude ELIS A» RIA, and fluoresc^t activated cell 
sorting (FACS). Sudi unmunoassays typicsLliy mvolve the fonnation of complies between the protein 
and its specific antibody and the measurement of such complexes, lliese and other assays are 
10 described in Pound (supra) . Themethodnmy employ a two-site»monodonal-basedimnumoassa 

utilizing monoclonal antibodies reactive to two non-interfering epitopes, or a competitive binding assay. 
(See, e.g., Coligan et al. (1997) Current Protocols in Immunology . Wiley-Intarscience, New York NY; 
Pound, supra) 

15 THERAPEUTICS 

The polynucleotides of tbe present inv^on and firagm^ thereof can be used in gene th^apy. 
Polynucleotides of the invention can be deliv^ed to a target tissue, such as mononuclear phagocytes. 
Expression of tbe protdn encoded by the polynucleotide may ccxrect a disease state associated with 
reduction or loss of ©odogaaous target protein. Polynucleotides may be delivered to specific ceJls in 

20 vitro. TransfOTDoed cells arc transferred in vivo to various tissues. Alternatively, polynucleotides may 
be delivered m vivo . Polynucleotides are ddivered to cells or tissues using vectors such as retrovirus, 
adenovirus^ adeno-associated virus, herpes simplex virus, and bacterial plasmids. Non-viral methods of 
game delivery include cationic liposomes, polylysine conjugates, artifical viral envelopes, and direct 
injection of DNA (Anderson (1998) Nature 392:25-30; Dachs ^ (1997) Oncol Res 9:31 3-325 ; Chu 

25 et al. (1998) J Mol Med 76(3-4):184-192; August et al. (1997) Gene Tberapv TAdvances in 
Pharmacology. Vol. 4Q\ Academic Press, San Diego CA). 

In addition, expression of a particular protein can be modulated through the specific binding of 
an antisense polynucleotide sequence to a nucleic add sequence which either encodes the protein or 
directs its expression. The antisense polynucleotide can be DNA, RNA, or nucleic acid mimics and 

30 analogs. The nucleic acid sequence can be cellular mRNA and/or genomic DNA and binding of the 
antisense sequence can affect translation and/or transcription, respectively. Antisense sequences can be 
delivered intracellularly using viral vectors or non-viral vectors as described above (Weiss ^ al. (1999) 
Cdl Mol Life Sci 55(3):334-358; Agrawal (1996) Antisense Therapeutics, Humana Press Inc., Totowa 
NJ). 
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Both polynucleotides and ajotis^e sequences can be produced ex vivo by using any of the ABI 
nucl^c acid synthesizers or other automated systems known in tbe art Polynucleotides and anttsense 
sequences can also be produced biologically by transforming an appropriate host cell with an 
expression vector containing the sequence of interest 
S Molecules which modulate tbe eacpres^on of a polynucleotide of the invention or activity of tbe 

encoded protdn are useful as therapeutics f(x conditions and disorders associated with an immune 
response. Such molecules include agonists whidi increase fbe expression or activity of the 
polynucleotide or encoded protein, respectively; or antagonists which deaease expression or activity of 
the polynucleotide (k encoded protein^ respectively. In one aspect, an antibody which specifically binds 

10 the protein may be used directly as an antagonist or indirecfly as a targeting^ 
bringmg a pharmaceutical ageot to cells or tissues which express the protdn. 

Additionally, any of the protdns or thdr ligands, or compl^nentary nuddc add sequences may 
beadnaunsteredincaaibinationwithoth^q)prqpriatetherq)eu^^ Sdection of the appropriate 

agents for use in combination therapy may be made by one of ordinary sMIl in the art, according to 

IS conventional pharmaceutical principles. Thecombinationoftherapeutic agents may act synergistically 
to affect the treatment or prevention of the conditions and disorders assodated with an immune 
response. Using this approach, one may be able to achieve therapeutic eOGlcacy with lower dosages of 
each agent, thus reducing the potential for adverse side effects. Rarther, the therapeutic agents may be 
combmed with pharmaceuttcally-acceptable carriers including excipi^ and auxiliaries which 

20 fadUtate processing of the active compounds into preparations wMc^ 

Furth^ details on techniques for formulation and administration may be found in the latest edition of 
Remington* s Pharmaceutical Sciences (Maack Publishing Co., Easton PA). 
Model Svstenas 

Ammal modds may be used as bioassays where they exhibit a phenotypic response sin^lar to 
25 that of humans and where exposure conditions are relevant to human exposures. Mammals are the 
most commwi models, and most infectious agent, cancer, drug, and toxidty studies are performed on 
roddits such as rats or mice because of low cost, availability, lifespan, rq)roductive potential, and 
abundant reference literature. Inbred and outbred rodent strains provide a convenient modd for 
investigation of the physiological consequences of underexpression or ovarexpression of g^es of 
30 interest and for the development of methods for diagnosis and treatment of diseases. A mammal inbred 
to overexpress a particular g^e (for example, seoreted in milk) may also serve as a convenient source 
of the protdn expressed by that gene. 
Transpftnic Animfll Models 

Transgenic rodents that overexpress or underexpress a gene of interest may be inbred and used 
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to model human diseases or to test th^apeutic or toxic agents. (See* e,g., USPN 5,175,383 and USPN 
5,767,337.) In some cases, the introduced gene may be activated at a specific time in a specific tissue 
type during fetal or postnatal development Expression of the transgene is monitored by analysis of 
phCTOtype, of tissue-specific mRNA expression, or of serum and tissue protean levels in transgenic 
5 animals before, during, and aftar diaHeaoge with experimaital drug therapies. 
Embrvoiiic Stem Cells 

Enibryonic (ES) stem cells isolated fiom rodait mbryos retain the potential to form ©aabryonic 
tissues. When ES cdls are placed Inside a carrier embryo, they resume normal developm^t and 
contribute to tissues of the live-bom animal ES cells are the preferred cells used in the creation of 

10 eq)aM^tallaioclcout and Imockin rodent str Mouse ES cells, such as the mouse 129/SvJcdl 
line, are derived fi:om the early mouse embryo and are grown under culture conditions we31 known in 
the art Vectors us^ to produce a transgenic strain contain a disease gene candidate and a marker 
gene» the lattar serves to identify the presence of the introduced disease g^e. The vector is transformed 
into ES cells by methods well known in the art, and transformed ES cells are identified and 

15 microinjected into mouse cdl blastocysts such as those firom the C57BL/6 mouse strain The 

blastocysts are surgically transferred to pseudppregnant dams, and the resulting chimeric progeny are 
genotyped and bred to produce heterozygous or homozygous strains. 

ES cells derived from human blastocysts may be manipulated in vitro to differentiate into at 
least eight separate cdl lineages. These lineages are used to study the differentiation of various cell 

20 types and tissues in vitro , and they include endod^n, mesoderm, and ectodermal cell types that 
differentiate into, for example, neural cells, hematopoietic lineages, and cardiomyocytes. 
Knockout Analvsis 

In gene knockout analysis, a region of a gene is enzymatically modified to include a non-natural 
intervening sequence such as the neomycin phosphotransferase gene (neo; Capecchi (1989) Science 

25 244: 1288-1292). Tht modified gene is transformed into cultured ES cells and integrates into the 
^dogenous g^ome by homologous recombination The inserted sequence disrupts transcription and 
translation of the endogenous gene. Transformed cdls are injected into rod^t blastulae, and the 
blastulae are implanted into ps«idopregnant dams. Transgenic prog^y are crossbred to obtain 
homozygous inbred lines that lack a functional copy of the mammalian gene. 

30 Knockin Analvsis 

ES cells can be used to create knockin humanized animals (pigs) or transgenic animal modds 
(mice or rats) of human diseases. With knockin technology, a region of a human gene is injected into 
animal ES cdls, and the human sequence integrates into the animal cell genome. Transformed cells are 
injected into blastulae and the blastulae are implanted as desaibed above. Transgenic progeny or 
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inbred lines are studied and treated with potential pharmaceotica^ agents to obtain information on 
treatment of tbe analogous human condition. These methods have been used to modd several human 
diseases. 

As described herein, tbe uses of the pdlynucleotides> provided in the Sequ^K:e Listing of this 
S application, and their encoded polypeptides are exemplary of Imown techniques and are not int^ded to 
r^lect any limitation on thdr use in any technique that >vould be known to the person of average skill in 
the art. Furthermore^ the polynucleotides provided in this application may be used in molecular biology 
techniques that have not yet been developed, provided the new techniques rdy on properties of 
nucleotide sequences that are currently known to tiie person of ordinary skill in the art, e.g., the triplet 
10 genetic code» spedfic base pair interactions, and the likei likewise, reference to a method may include 
combining more than one method for obtaining or ass^nbling full length cDNA sequences that will be 
known to those skilled in the art 

It is to be understood that the invesition is not limited to tiie particular metiiodology, protocols, 
and reagents described, as these may vary. It is also understood that tbe t^ininology used herdn is for 
IS the purpose of describing particular embodiments only » and is not mteiuled to limit tbe scope of tiie 
present invention which wiU be limited only by the appended claims. The examples below are provided 
to illustrate the subject invention and are not included for the purpose of limiting the inventioa 

EXAMPLES 

L ConstructiOD of cDNA Libraries 

20 RNA was purchased from Clontech Laboratories, Inc. (Palo Alto CA) or isolated from various 

tissues. Some tissues were homogenized and lysed in guanidinium isothiocyanate, while others were 
homogenized and lysed in phenol or m a suitable mixture of denaturants, such as TRIZOL reagoat (Life 
Technologies, Rockville MD). The resulting lysates were ceiitrifiiged over CsCl cushions or extracted 
with chloroform. RNA was precipitated with either isoprppanol or ethanol and sodium acetate, or by 

25 other routine methods. 

Phenol extraction and precipitation of RNA were repeated as necessary to increase RNA 
purity. In most cases, RNA was treated with DNase. For most Ubraries, poly(A) RNA was isolated 
using oligo d(T)-coupled paramagnetic particles (Promega), OLIGOTEX latex particles (Qiagen, 
Valencia CA), (x an OLIGOTEX mRNA purification kit (Qiagen). Alternatively, poly(A) RNA was 

30 isolated directiy from tissue lysates using other kits, includmg the POLY(A)PURE mRNA purification 
kit (Ambion, Austin TX). 

In some cases, Stratagene (La JoHa, CA) was provided with RNA and constructed the 
corresponding cDNA libraries. Oth^pwise, cDNA was synthesized and cDNA libraries were 
constructed with tiie UNIZAP vector system (Stratagene) or SUPERSCRIPT plasmid system (Life 
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Technologies) using the recommended procedures or similar mdiiods known in the art. (See Ausubd, 
su^ Units 5.1 through 6.6,) Revise transaiption was initiated using oligo d(T) ex random primers. 
Synthetic oligonucieotide adaptors were Hgated to double stranded cDNA, and the cDNA was digested 
with the appropriate restriction enzyme or enzymes. For most libraries, the cDNA was size^sdected 
5 (300-1000 bp) using SEPHACRYL SIOOO, SEPHAROSE CL2B, or SEPHAROSE CL4B cohunn 
chromatography (Amersham Pbannacia Biotech, Piscataway NJ) or preparative agarose gd 
dectroplioresis. cDNAs were ligated into con?)atible restriction enzyme sites of the polylinter of the 
PBLUESCRIPT plasmid (Stratagrae), PSPORTl plasmid (Life Technologies), or PINCY plasmid 
(Incyte Pharmaceuticals). Recombinant plasmids were transformed into XLl-Blue, XLl-Blud^lRF, or 

10 SOLR competait E.coH cells (Stratagene) or DH5a, DHIOB, or ELECTROMAX DHIOB competent 
E. coU ceHs (Life Technologies). 

In some cases, libraries were suporinfiscted with a 5x excess of the helper phage. M13K07, 
according to the method of Vieu-a ^ al. (1987, Methods Enzymol. 153:3- 1 1) and nonnalized ot 
subtracted using a methodology adq>ted from Soares (1994, Proc NaU Acad Sd 91:9228-9232), 

15 Swaroopg^. (1991, Nucl Acids Res 19:1954), andBonaldo et al. (1996, GowjmeReseardi 6:791- 
806). The modified Soares normalization procedure was utilized to reduce the repetitive cloning of 
highly esxpressed high abundance cDNAs while mamtaining the ovarall sequence complexity of the 
library. Modification included significantly longer hybridization times which allowed for increased 
gene discovery rates by biasing the normalized libraries toward those infrequently expressed low- 

20 abundance cDNAs which are poorly represented in a standard transcript image (Soares et al. , supra) , 
n. Isolation and Sequencing of cDNA Clones 

Plasmids were recovered from host cells by in vivo decision using the UNIZAP vector system 
(Sfratagene) or by cell lysis. Plasmids were purified using one of the follovwng: the Magic or 
WIZARD Miniprqps DNA purification system (Promega); the AGTC Mmiprep purification kit (Edge 

25 BioSystems, Gaifiiersburg MD); the QIAWELL 8, QIAWELL 8 Plus, or QIAWELL 8 Ultra plasmid 
purification systems, or the REAL. PREP 96 plasmid purification kit (QIAGEN). Follovwng 
precipitation, plasmids wctc resuspended in 0. 1 ml of distilled water and stored, with or without 
lyophilization, at 4°C. 

Alternatively, plasmid DNA was amplified from host cell lysates using direct link PGR in a 
30 high-tiiroughput format (Rao (1994) Anal Biochem 216:1-14). Host cell lysis and tiiermal cycling 
steps were carried out in a single reaction mixture. Samples were processed and stored in 384-well 
plates, and the concentration of anq)lified plasmid DNA was quantified fluorometricaUy using 
PICOGREEN dye (Molecular Probes) and a FLUOROSKAN n fluoresceaice scanner (Labsystems Oy, 
Helsinki, Finland). 
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cDNA sequenciiig reactions were processed using standard methods or high-tliroughput 
instnimentatian such as the ABI CATALYST 800 liiennal cycler (PE Biosystems) or the DNA 
ENGINE thennal cycler (MJ Research, Watertown MA) in conjunction with the HYDRA 
microdispenser (Robbins Scieotific» Sunnyvale CA) or the MICROLAB 2200 system (Hamilton, Reno 
S NV). cDNA sequendng reactions were prepared using reagents provided by AmersbamPb^ 

Biotech or supplied in ABI sequenchag kits sudi as the ABI PRISM BIGDYE cyde sequoicing kit (PE 
Biosystems). Electrophoretic sq)aration of cDNA sequencing reactions and detection of labded 
polynucleotides we carried out using the MEGAB ACE 1000 DNA sequencing systm (Amersham 
Pharmacia Biotech); the ABI PRISM 373 cr 377 sequencing system (PE Biosystems) in conjunction 

10 with standard ABI protocols and base calling software; or other sequence analysis systems known in 
the art. Readit^ frames within the cDNA sequences were identified using standard mettiods (reviewed 
in Ausubd, supra. Unit 7.7). 
IIL Extension of cDNA Sequences 

Nucldc add sequmces were ^^aded using Incyte cDNA clones and oligonucleotide primers. 

IS One prim^ was synthesized to initiate 5' ext^on of the known fragment* and the other, to iritiate 3 ' 
exteision of the known fragmML The initial primes were designed using OLIGO 4.06 software 
(National Biosd^jces), or another appropriate program, to be about 22 to 30 nucleotides in length, to 
have a GC content of about 50% or mcHre» and to anneal to the target sequence at ten^atures of about 
68**C to about 72**C. Any stretch of nucleotides which would result in hairpin structures and primer- 

20 primea: dimerizations was avoided. 

Selected human cDNA libraries were used to extend the sequence. If mcMre than one extension 
was necessary or desired, additional or nested sets of primars were designed Preferred libraries are 
ones that have been size-sdected to include largei cDNAs. Also, random primed libraries are prefmed 
because they will contain more sequmces with the 5' and upstream regions of goies. A randomly 

25 primed library is particularly useful if an oligo d(T) library does not yield a ftill-length cDNA 

Higi fidelity amplification was obtained by PGR using methods well known in the art PGR 
was performed in 96-well plates using the DNA ENGINE tiimnal cycler (MJ Research). The reaction 
mix contained DNA template, 200 nmol of each primer, reaction buffer containing Mg^^, (NH4)2S04, 
and p-mercaptoethanol, Taq DNA polymerase (Amersham Pharmacia Biotech), ELONGASE enzyme 

30 (life Technologies), and Pfu DNA polymerase (Stratagene), with the following parameters for primer 
pair PGI A and PCI B (Incyte Phanaiaceuticals): Step 1: 94^, 3 min; Step 2: 94T, 15 sec; Step 3: 
60°C. 1 min; Step 4: 68°G, 2 min; Step 5: Steps 2, 3, and 4 repeated 20 times; Stqp 6: 68^C, 5 min; 
Step 7: storage at 4°G, In the alternative, the parameters for primer pair T7 and SK+ (Stratagene) 
were as follows: Step 1: 94'^G, 3 mm; Step 2: 94^G, 15 sec; Step 3: 57°C, 1 min; Step 4: 68°C, 2 min; 
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Step 5: Steps 2, 3, and 4 repeated 20 times; Step 6: eS^'C. 5 min; Step 7: storage at 4°C. 

Hie concentration of DNA in each weQ was determined by dispensing 100 \il PICOGREEN 
reagent (0.25% reagent in Ix TE, v/v; Molecular Prol)es) and 0.5 ^1 of undiluted PGR product into 
each wen of an opaque fluaim^ plate (Coming Costar, Acton MA) and allowing the DNA to bind to 
5 the reagent. The plate was scanned in a Ruoroskan n (Labsystems Oy) to measure the fluorescence of 
the sample and to quantify the concmtration of DNA. A5/zlto 10 /il aliquot of the reaction mbcture 
was analyzed by electrophOTesis on a 1% agarose mini-gel to determine wliich reactions were 
successful in extaiding the sequence. 

The extended nuddc adds were desalted and concaitrated, transferred to 384-wdl plates, 

10 digested with CviJI cholera virus endomiclease (Molecular Biology Research, Madison WI), and 
sonicated or sheared prior to rdigation into pUGl 8 vector (Amersham Pharmacia Biotech). For 
shotgun sequencing, the digested nucldc acids were separated on low concentration (0,6 to 0.8%) 
agarose gds, fragmaots were excised, and agar digested with AGARAGE enzyme (Promega). 
Extended dones wererdigated usfag T4 DNAligase (New England Biolabs, Bev^ly MA) into pUC18 

15 vector (Amasham Phannada Biotedi), treated with Pfu DNA polymerase (Stratagene) to ffll-in 

restriction site overhangs, and transfected into con5)etent E. coli ceUs. Transformed ceils were sdected 
on antibiotic-containing media, and individual colonies were picked and cultured overnight at ^TC in 
384-wdl plates in LB/2x carbrntciffin liquid media. 

The cdls were lysed, and DNA was an5)Iijaed by PGR usmg Taq DNA polymerase 

20 (Amersham Pharmada Biotech) and Pfu DNA polymerase (Stratagene) with the following parameters: 
Stq) 1: 94°C, 3 min; Step 2: 94°C, 15 sec; Step 3: 60*^C, 1 min; Step 4: ITC, 2 min; Step 5: steps 2. 
3. and 4 repeated 29 times; Step 6: 72°G, 5 min; Step 7: storage at 4°C. DNA was quantified using 
PICOGREEN reagent (Molecular Probes) as described above. Samples with low DNA recoveries were 
rearaplified using the same conditions described above. Samples were diluted with 20% 

25 dimethylsulfoxide (DMSO; 1 :2, v/v), and sequ^ced using DYENAMIC en^gy transfer sequencing 
primers and the DYENAMIG DIREGT cycle sequencing kit (Amersham Pharmada Biotech) or the 
ABI PRISM BIGDYE terminator cycle sequencing kit (PE Biosystems). 
IV. Assembly and Analysis of Sequences 

Component nucleotide sequences from chromatograms were subjected to PHRED analysis 

30 (Phfl's Revised Editing Program; PhH Green, Univ^sity of Washington, Seatfle WA) and assigned a 
quality score. The sequences having at least a required quality score were subject to various pre- 
processing algorithms to eliminate low quality 3' ends, vector and linker sequences, polyA tails, Atu 
repeats, mitochondrial and ribosomal sequ^ces, bacterial contamination sequences, and sequences 
smaller ttian 50 base pairs. 



25 



wo 01/77389 



PCT/USOl/11128 



Sequences were screened using the BLOCK 2 program (Incyte Pharmaceuticals), a motif analysis 
program based on sequ^ice infonnation contained in the SWISS-PROT and PROSITE databases 
(Bairodi dt al, (1997) Nucldc Adds Res. 25:217-221 ; Attwood et ^. (1997) J. Chsm. M. Comput 
Set. 37:417-424). 

3 Processed sequences wa:e subjected to assembly procedures in which the sequaoces were 

assigned to bins, one sequence per bia Sequmces in each bin were ass^led to produce consensus 
sequences, templates. Subsequent new sequences were added to existing biiis using the Basic Local 
Alignment Search Tool (BLAST; Altschul (1993) J. Md. Evol. 36:290-300; Altschul ^ al. (1990) J. 
Mol. Bioi 215:403^10; Karlin^ al. (1988) Proc. Natl. Acad. ScL 85:841-845), BLASTa(v.l.4, 

10 WashU), and CROSSMATCH software (PM Green, supra) . CandidatepairsworeidenttELedasall 
BLAST hits haying a quality score greater than or equal to 1 SO. Alignments of at least 82% local 
identity were accqpted into the bin. The component sequ^ces from each bin were assembled using 
PHRAP (Phil's Revised Alignment Program; Phil Green, supra) . Bins with several overlapping 
component sequences were assembled using DEEP PHRAP (Phil Green, supra) . 

15 Bins were con?>ared against each other, and those having local similarity of at least 82% were 

combined and reassembled. Reassembled bins having teanplates of insufficient overlap (less than 95% 
local identity) w^e re-split Assembled templates were also subjected to analysis by 
STITCHER/EXON MAPPER algorithms v/tAch analyzed the probabilities of the presence of splice 
variants, alternativdy spliced exons, splice junctions, differential expression of alternative spliced genes 

20 across tissue types, disease states, and the like. These resulting bins were subjected to several rounds 
of the above assembly procedures to generate the template sequences found in the LIFESEQ GOLD 
database (Incyte Pharmaceuticals). 

The assembled templates were annotated using the following procedure Template sequences 
w^e analyzed using BLASTn (v2.0, NCBI) versus GBpri (GenBank version 109). "Hits" were 

25 defined as an exact match having from 95% local identity over 200 base pairs through 1 00% local 
idotidty over 100 base pairs, or a homolog match having an E-value of 1x10"^. The hits were subjected 
to frameshift FASTx va-sus GENPEPT (GenBank version 109). In ttds analysis, a homolog match 
was defined as having an E-value of 1x1 0"^. The assembly method used above was described in 
"Database and System for Storing, Comparing and Displaying Rdated Biomolecular Sequence 

30 Information," U.S.S.N. 09/276,534, filed March 25, 1999, incorporated by rrference herein, and the 
LIFESEQ GOLD user manual (Incyte Pharmaceuticals). 

Following assembly, template sequences were subjected to motif, BLAST, Hidden Markov 
Model (HMM; Pearson and Lipman (1988) Proc Natl Acad Sd 85:2444-2448; Smith and Waterman 
(1981) J Mol Biol 147:195-197), and functional analyses, and categorized in protein hierarchies using 
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methods desoibed in "Database Systen Employing Protdn Function Hierardbies for dewing 
Biomolecular Sequence Data." U.S.S.N. 08/812,290, filed March 6, 1997; ^'Relational Database for 
Storing Biomolecule Monnation," U.S.S.N. 08/947,845, filed October 9, 1997; "Project-Based Full- 
Length Biomolecular Sequence Database,'' U.S.P.N. 5,953,727;; and "Relational Database and Systan 
5 for Storing Monnation Rdating to Biomolecular Sequences," U.S.S.N. 09/034.807, ffled March 4, 
1998, all of which are incorporated by reference herda Template sequences may be further queried 
against public databases such as the GenBank rodent, mflTriTnalian^ vertebrate, eukaryote, prokaryote, 
and human EST databases. 

V. Preparation of Microarrays 

10 The polynucleotides presait on the human UNIGEM V 2.0 ndcroairay (Incyte 

Phaimacaiticals) rqpresent too^plate sequences derived from the UFESEQ GOLD assembled human 
sequence database (Incyte Pharmaceuticals) based on a non-redundant set of gen&orieated clusters 
derived from IMAGE (integrated molecular analysis of genomes and their expression) cDNA library 
clones and derived ESTs in the gbEST database (National Center for Biotechnology Information, 

15 National Library of Medicme, Bethesda, MD). A single clone representing each particular ten5)late 
was used on the miaoarray. Polynucleotides were amplified from bacterial cells using primers 
con5)lemMitary to vector sequeatices flanking the cDNA insert Thirty cycles of PGR increased the 
initial quantity of polynucleotide from 1 -2 ng to a final quantity greater than 5 |Lig . Amplified 
polynucleotides were then purified using SEPHACRYL-400 columns (Amersham Pharmacia Biotech). 

20 Purified polynucleotides were immobilized on polymer-coated glass slides. Glass microscope 

slides (Corning, Corning NY) were cleaned by ultrasound in 0. 1% SDS and acetone, with extensive 
distilled water washes between and after treatments. Glass sUdes were etched in 4% hydrofluoric acid 
(VWR Scientific Products Corporation, West Chester PA), washed extensivdy in distilled water, and 
coated with 0.05% ammopropyl silane (Sigma Aldrich, St. Louis MO) in 95% ethanol. Coated slides 

25 were cured in a 1 10°C oven, polynucleotides were applied to the coated glass substrate using a 
procedure described in U.S.P.N. 5,807,522, incorporated herein by reference. One microliter of the 
polynucleotide at an average conc^tration of 100 ng/ul was loaded into the open capillary printing 
dement by a high-speed robotic apparatus which then deposited about 5 hi of polynucleofide per slide. 
Microarrays were UV-crosslinked using a STRATALINKER UV-crosslinker (Stratagene), 

30 and then washed at room temperature once m 0.2% SDS and three times m distiUed water. Non- 
specific binding sites were blocked by incubation of microarrays in 0.2% casein in phosphate buffo-ed 
sahne (Tropix, Bedford MA) for 30 minutes at 60°C followed by washes in 0.2% SDS and distilled 
water as before. 

VI. Preparation of Target Polynucleotides 
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Human THP-1 cdls (American Type Culture Collection, Manassas VA) were grown in 
RPMI1640 medium containing 10% serum (v/v), 0.45% glucose (w/v), lOmM Hepes, ImM 
sodium pyruvate, 1x10^^ M P-mercaptoethanol, penicillin (100 units/ml) and streptomydn (100 mg/nfl). 
For Qxidized-LDL loading experiments, cells were seeded at a density of 1x10^ ceQsM in medium 
3 containing ll-^-tetradecanoyl^tbQrbol-lS-acetate (Research Biodimical Memational, Natick MA) at 
1x10'^ M for 24 br. Tbe medium was tbea rq}laced by culture medium with or without 1 00 jutg/ml of 
CUSO4 "fully" oxidized LDL Otatracd, Rockville MD) according to the method of Hammer ^ ^. 
(1995; Arterio Thromb Vase Biol 15:704-713). Medium was replaced ev^ two days during the time 
of culture. Cdls were treated with Ox-LDL over time points ranging from 30 minutes to 4 days. 
10 During this period, ceHs remained adherent and Md a typical specM^ RNA 
was prepared for expression profiling at 0, 0.5, 2.5, and 8 hours, and 1, 2, and 4 days of Ox-LDL 
exposure. 

Total RNA was extracted using the RNA STAT-60 kit (Tel-Test, Friendswood TX). Poly(A) 
RNA was purified using ithe POLYATRACT mRNA isolation system (Promega). Each poly(A) RNA 

15 sample was reverse transcribed using MMLV reverse-traiisaiptase, 0.05 pg/jil oligo-tfT primjor 

(21mQ'), Ix first strand buffer, 0.03 units/ul RNase inWbitor, 500 uM dATP, 500 uM dGTP, 500 uM 
dTTP, 40 uM dCTP, and 40 uM dlha: dCTP-Cy3 or dCTP-Cy5 (Amersham Pharmacia Biotech). The 
reverse transcription reaction was performed in a 25 nil volinne containing 200 ng poly(A) RNA using 
the GEMBRIGHT kit (Incyte Pharmaceuticals). Specific control poly(A) RNAs (YCFR06, YCFR45, 

20 YCFR67, YCFR85, YCFR43, YCFR22, YCFR23, YCFR25, YCFR44, YCFR26) were synthesized 
by in vitro transcription from non-coding yeast genomic DNA (W. Lei, unpublished). As quantitative 
controls, control mRNAs (YCFR06, YCFR45, YCFR67, and YCFR85) at 0.002ng, 0.02ng, 0.2 ng. 
and 2ng were diluted into reverse transcription reaction at ratios of 1:100,000, 1:10,000, 1:1000, 1:100 
(w/w) to sample mRNA, respectively. To sample differential expression patterns, control mRNAs 

25 (YCFR43, YCFR22, YCFR23, YCFR25, YCFR44, yCFR26) were diluted into revoke transcription 
reaction at ratios of 1:3, 3:1, 1:10, 10:1, 1:25, 25:1 (w/w) to sample mRNA Reactions w^e incubated 
at 37**C for 2 hr, treated with 2.5 ml of 0.5M sodium hydroxide and incubated for 20 minutes at 85°C 
to the stop tbe reaction and d^ade the RNA 

Probes were purified usmg two successive CHROMA SPIN 30 gd filtration spin columns 

30 (Qontech). Cy3- and Cy5-labeled reaction sanqples were conlbined as desoibed below an^ 

precipitated using 1 nil of glycogen (1 mg/ml), 60 ml sodium acetate, and 300 ml of 100% ethanol. 
The probe was then dried to completion usmg a SpeedVAC system (Savant Instruments, Holbrook NY) 
and resuspoided hi 14 nl 5X SSC/0.2% SDS. 
VII« Hybridization and Detection 



28 



wo 01/77389 



PCTAJSOl/11128 



HybridizatiQareactiODS contained 9 \il of probe mixture consisting of 0.2 each of Cy3 and 
Cy5 labeled cDNA synthesis products from pairs of matched time point experimental and control cdls 
in 5X SSC, 0.2% SDS hybridization buffer. The target mixture was heated to 65°C for 5 minutes and 
was aliquoted onto the microarray surface and cov^ed with an 1.8 cm^ cov^rslip. The microarrays 
S were transfen-ed to a waterproof chamber having a cavity just slightly larger than a microscq)e slide. 
The chamber was kept at 100% humidity internally by the addition of 140 |li1 of 5x SSC in a comer of 
the chamber. The chamber containing the microarrays was incubated for about 6.5 hours at 60''C. 
Hie mia:oarrays were washed for 10 min at 45 ''C in low stringency wash buffer (Ix SSC, 0. 1 % SDS), 
threetimesfor 10minuteseadiat45°CinMghstringency wash buffer (O.lxSSC), and d^ 

10 Rqporter-labeied hybridization complies were detected with a microscope equipped with an 

Innova 70 mixed gas 10 W laser (Cohereaxt, Santa Clara C A) capable of generating spectral lines at 
488 nm for excitation of Cy3 and at 632 nm for excitation of Cy5 . The excitation laser light was 
focused on the nuaroarray using a 20X miaoscope objective (Nikon, Melville NY). The slide 
contaming the mdcroarray was placed on a con^uter-contrdlled X- Y stage on the niicroscqpe and 

15 raster-scanned past the objective. The 1.8 cmx 1.8 cmniLcroanray usedin the preseait example was 
scanned with a resolution of 20 microm^ers. 

In two separate scans* the mixed gas multiline laser excited the two fluorophores sequentially. 
Emitted light was split, based on wavdength, into two photamuKq)lier tube detectors (PMT R1477; 
Hamamatsu Photonics Systems, Bridgewater NJ) corresponding to the two fluorophores. Appropriate 

20 filters positioned between tiie microarray and the photomultiplier tubes were used to filter the signals. 
The emission maxima of the fluorophores used were 565 nm for Cy3 and 650 nm for Cy5. Each 
microarray was typically scanned twice» om scan per flucx'ophore using the appropriate filters at the 
laser source althougji the apparatus was capable of recording the spectra from both fluorophores 
sunuttaneously. 

25 The sensitivity of the scans was calibrated using the signal intensity generated by a cDNA 

control spedes. Samples of tiie calibrating cDNA were separately labded with the two fluorophores 
and identical amounts of each were added to the hybridization mixture. A specific location on the 
microarray contained a complem^tary DNA sequence, allowing the intensity of the signal at that 
location to be correlated with a weight ratio of hybridizing species of 1 :100,000. 

30 The output of the photomultiplier tube was digitized using a 12-bit RTI-835H analog-to-digital 

(A/D) conversion board (Analog Devices, Norwood, MA) installed in an IBM-compatible PC 
computer. The digitized data were displayed as an image where the signal intensity was mapped using 
a linear 20-color transformation to a pseudocolor scale ranging from blue (low signal) to red (high 
signal). The data was also analyzed quantitatively. Where two different fluorophores were excited and 

35 measured simultaneously, the data were first corrected for optical crosstalk (due to overlapping 
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eaooission spectra) betweea the fluorophores using eacb fluoropliQre'is emission spectrum. 

A grid was superimposed over the fluGresceoce signal image sudi that Ibe signal from each 

spot was c^teared in each elem^t of the grid. The fhiorescence signal within each element was then 
. integrated to obtain a numerical value corresponding to the average intensity of the signaL Hie 
5 software used for signal analysis was the GEMTOOLS g^ expression analysis program QBcyte 

Pharmaceuticals). 

Yin* Data Analysis and Residte 

An agglomerative cluster analysis was used to identify the typical response patterns and 
establish the relationships betweea the differ^ gene e?q)r^^^ Eadi gene measuronent was 

10 first normaliTed by dividing the exprftssinn ratios hy the. v^y^ Tcimim vg^ift for PAch timft gftri^s To 
emphasize the variation from one time point to the nest, slopes were added to the expression vectors by 
taldng the e:q)ression differences between coiisecutive lime points. The Euclidean distance was used as 
a similarity measure for the expression responses. 

The aggLomerative algorithm employed constructs a dendrogram. Starting with N dustars each 

15 containing a single gene, ateachstepintheitCTationthetwodosestcAjBt^s woeniergedintoalarg 
duster. Tbe distance between dusters was defined as the distance between their av^age expression 
patterns. After N-1 stq)s all the data points were merged together. The dustering process defines a 
hierardiical tree, (hoes were automatically assigned to a cluster by cutting the tree between the root 
and each gene branch with a set of 10 lines C*brandi levds") separated by fixed distances. The brandi 

20 levd cut-off fonns a cluster. The tree was first 'normalized' so that each branch was at the same 
distance fl-om the root. In ordo: to preserve the distance between the closest g^es, the tree was 
distcHTted at the branch furthest from the leaf. The number of branches into-secting at each branch level 
of the tree equals the number of clusters at tiiat level. 

Division of the tree at branch level 5 divides the genes into 7 clusters of gene expression which 

25 include 276 differentially expressed genes and splice variants. In tables 1 , columns 4 through 10 show 
the level of gene expression at each time point in response to Ox-LDL exposure vs. no Ox-LDL. 
Differential regulation has been normalized to a maximum value of 1 .0 for each gene. White represents 
relative expression hi response to Ox-LDL ranging from 0 - 25% of maximum for that particular gene; 
light gray from 26 -50%; dark gray flrom 51 - 75%; black from 76 - 100%. 

30 IX. Complementary Nucldc Acid Molecules 

Molecules complemientary to the polynucleotide, or a fragment thereof, are used to d^ect, 
decrease, or inhibit gene expressioa Although use of oligonucleotides comprising from about 15 to 
about 30 base pairs is described, the same procedure is used with larger or smaller fragments or their 
derivatives (PNAs). Oligonucleotides are sdectedusmg OLIGO 4.06 software (National Biosdences) 

35 and SEQ ID NOs:l-278. To inhibit transcription by preventing promote binding, a campl^entary 
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Oligonucleotide is designed to bind to the most unique 5' sequence, most preferably about 10 
nucleotides before tiie initiation codon of the open reading frame. To inhibit translation, a 
complementary oligonucleotide is designed to prevent libosomal binding to the mRNA encoding the 
protdn. 

S In addition to using antis^e molecules constructed to intemq)t transaiption or translation, 

modifications of gem ^ression can be obtained by desigmng antiseose molecules to genomic 
sequences (such as enhancers or introns) or even to trans-acting regulatory genes. Similarly, antisense 
inhibition can be abbieved using Hogeboom base-pairing methodology, also known as "triple helix" 
base pairing. Antisense molecules uivolved in triple h^pahring coiq)romisethe abUxty of the double 

10 helix to open sufBd^y for theblndhig of jxdymerases, transaiption factors, or regulatory molecules. 

Such antis^e molecules are placed in expression vectors and used to transform preferred cdls 
or tissues. This may include introduction of the eq>ression vector into a cell line to test efficacy; into 
an organ, tumor, synovial cavity, or the vascular system for transient or sbCHt term therapy; or into a 
stem cell or other rqjrodudng lineage for long tenn or stable gene therapy. Transient expression may 

1 5 last for a month or more with a non-xqplicating vector and f(x three months or more if appropriate 
elements for inducing vector replication are used in the transformation/expression syst^ 

Stable transformation of appropriate dividing cells with a vector encoding the antisense 
molecule can produce a transgenic cell line, tissue, or organism (USPN 4,736,866). Those cefls that 
assimilate and replicate sufficient quantities of the vector to allow stable integration also produce 

20 enough antis^e molecules to compromise or entirely eliminate activity of the polynucleotide. 
X. Hybridizaition Technologies and Analyses 

Hybridization technology utilizes a variety of substrates such as polymer coated glass slides 
and nylon membranes. Arranging dements on polymer coated slides is described in Exan5)le V; probe 
preparation and hybridization and analysis using polymo: coated slides is described in examples VI and 

25 Vn, respectively. 

Polynucleotides are applied to a membrane substrate by one of the following methods. A 
mixture of polynucleotides is fractionated by gd electrophoresis and transferred to a nylon membrane 
by capillary transfer. Alternatively, the polynucleotides are individually ligated to a vector and inserted 
into bacterial host cells to form a library. The polynucleotides are then arranged on a substrate by one 

30 of the following methods. In the first method, bacterial cells containing individual clones are 

robotically picked and arranged on a nylon membrane. The membrane is placed on LB agar containing 
sdective agent (carbenicillin, kanamycin, arapiciUin, or chloramphenicol depending on the vector used) 
and incubated at Sl^'C for 16 hr. The membrane is removed from the agar and consecutively placed 
colony side up in 10% SDS, denaturing solution (1.5 M NaCl, 0.5 M NaOH ), neutralizro^ solution 

35 (1.5 M NaCl, 1 M Tris, pH 8.0). and twice in 2xSSC for 10 min each. The membrane is th^ UV 
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irradiated in a STRATALINKER UV-crosslinker (Stratagene). 

In tbe second method, pdynudeotides are amplified from bacterial vectors by thirty cycles of 
PGR nslng primers con?)leraentary to. veaor sequences flari PGR an5>Mcation 

increases a starting concentration of 1-2 ng nucleic add to a final quantity greater than S ^g. 
S Anq)lified nuddc adds from about 400 bp to about 5000 bp in length are purified using 

SEPIiACRYL-400 beads (Amersham Pharmacia Biotech). Purified nucleic adds are arranged on a 
nylon membrane manually or using a dd/slot blotting manifold and suction device and are umnobilized 
by denaturation, neutralization, and U V irradiafion as described above. 

Hybridization probes derived from polynudeotides of the Sequ^ice Listing are employed for 

10 screeoingcDNAs^mRNAs, or genomic DNA in ni^rane^basedhybridiz Probes are prqpared 
by diluting the polynucleotides to a concentration of 40-30 ng hi 45 |ya TE buSer, denaturing by heathig 
to 100°C for five min, and briefly centrifliging. The denatured polynucleotide is then added to a 
REDJDPRIME tube (Amersham Pbarmada BiotediX gently mixed until bhie color is evenly distributed, 
andbriefiyc^xtrifiiged. Fivemiaolitersof [^]dCIPisaddedtothetube» andtheoonte^ 

15 incubated at ST^'Cfcx* 10 nun. Thelabeling reaction is stopped by adding 5 jil of 0.2MEiyrA, a^ 
probe Is purified from umncorporated nucleotides using a PROBEQUANT G-50 microcolumn 
(Amersham Pbarmada Biotech). Hie purified probe is heated to 100°C for five min, snap cooled for 
twominonice. 

Membranes are pre-hybridized in hybridization sdution contaming 1 % Sarkosyl and Ix high 

20 phosphate buffo- (0JMNaa,0.1MNa2HPO4, 5 mMEDTA,pH 7) at 55°C for two to^ The probe, 
diluted in 15 ml fresh hybridization solution^ is lliaa added to the membrane. The membrane is 
hybridized with the probe at 55°C for 16 hr. Following hybridization, the monbrane is washed for 15 
mm at 25*^C in ImM Tris (pH 8.0), 1% Sarkosyl, and four times for 15 min each at 25''C in ImM Tris 
(pH 8.0). To detect hybridization complexes. XOMAT-AR film (Eastman Kodak, Rochester NY) is 

25 exposed to the m^brane overnight at -TC^C, developed, and examined visually. 
XI. Expression of the Encoded Protein 

Expression and purification of a protein encoded by a polynucleotide of the invention is 
achieved using bacterial or virus-based expression systems. For expression in bacteria, cDNA is 
subdoned into a vector containing an antibiotic resistance gene and an inducible promoter that directs 

30 high levels of cDNA transcriptioa Exan^les of such promotes include, but are not limited to, the trp- 
lac (tac) hybrid promoter and the T5 or T7 bactaiophage promoter in conjunction with the lac operator 
regulatory dement Recombinant vectors are transformed into bactmal hosts, such as BL21(DE3). 
Antibiotic resistant bacteria express the protein upon induction with isopropyl beta-D- 
thiogalactopyranoside (IPTG), Expression in eukaryotic cdls is achieved by infecting Spodoptera 

35 frugiperda (Sf9^ insect cells with recombinant baculovirus. Autosraphica califomica nuclear 
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polyhedrosis virus. The polybeddn g^e of baculovirus is replaced with the polynucleotide by either 
homologous recQEnbinatiou or bactearial-mediated transposition involving transfer plasmid 
intermediates. Viral infectivity is maintained and the stroog polyhedrin promoter drives high levels of 
polynucleotide transoiptioa 
5 For ease of purification, the protein is synthesized as a fusion protein with glutathione-S- 

transferase (GST; Amersham Pharmacia Biotech) or a simflar alternative such as FLAG. The fusion 
protdn is purified on immobilized glutathione under conditions that maintain protein activity and 
antigenidty. After purification, the GST moiety is proteolytically cleaved firom the protein with 
fiironibin. A fusion protean with FLAG, an 8-aroino acid peptide^ is purified using commercially 

10 available monodonal and polyclonsdanti-FLAG antibodies (Eastman Ko^ 
Xn* Production of SpeciGc Antibodies 

A d^tured polypeptide fi:om a reverse phase HPLC separation is obtained in quantities up to 
75 mg. This denatured protein is used to immunize mice or rabbits following standard protocols. 
About 100 |ig is used to immuni7» a mouse» while iq) to 1 mg is used to immunize a rabbit The 

IS denatured polypqptide is radioiodinated and incubated with murine B-ceU hybridonuis to screen for 
monoclonal antibodies. About 20 mg of polypeptide is suJBBci^ for labeling and saeening several 
thousand clones. 

In anoth^ approach, the amino add sequence translated from a i>olynucleotide of the inv^on 
is analyzed using PROTEAN software (DNASTAR) to detenmne regions of high innnunogmcity. 

20 Tlie optimal sequences for immunization are usually at the C-taminus, the N-terminus, and those 
intervoiing, hydrophilic regions of the polypq)tide that are likdy to be e?qposed to the external 
environment when the polypeptide is in its natural conformation. Typically, olig(9q)tides about 15 
residues in length are synthesized using an ABI 431 Peptide synthesizer (PE Biosystems) using 
Fmoc-chonistry and thai coupled to keyhole limpet hemocy anin (KLH; Sigma Aldrich) by reaction 

25 with M-maleimidobenzoyl-N'hydroxysucdnimide ester. If necessary, a cystdne may be introduced at 
the N-terminus of the pq)tide to permit coupling to KLH. Rabbits are immunized with the 
digopeptide-KLH complex in complete Freund's adjuvant. Tlie resulting antisera are tested for 
antipeptide activity by binding the peptide to plastic, blocking with 1 % BS A, reacting with rabbit 
antisera, washing, and reacting with radioiodinated goat anti-rabbit IgG. 

30 Hybridomas are prqpared and screwed using standard techniques. Hybridomas of interest are 

detected by screening with radioiodinated polypeptide to identify those fusions producing a monoclonal 
antibody specific for the polypeptide. In a typical protocol, wells of 96 well plates (FAST, 
Becton-Dickinson, Palo Alto CA) are coated with affinity-purified, specific rabbit-anti-mouse (or 
suitable anti-species Ig) antibodies at 10 mg/ml. The coated wells are bloclced with 1 % BSA and 

35 washed and exposed to supematants from hybridomas. After incubation, the wells are exposed to 
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radiolabded polypeptide at 1 mg/ml. Clones produciiig antibodies bind a quantity of labeled 
polypq)tidethat is detectable above back^ound. 

Such clones are escpanded and subjected to 2 cycles of cloning at 1 cdl/3 wdls. Qoned 
bybridcQoias are injected into piistan&-treated niice to produce ascites, and monoclonal antibody Is 
5 piu±&ed from tbeasdtic fluid by afBnitychroinatograpb^ 

Biotecb). Monoclonal antibodies with afiBnities of at least 10* M'\ prefaably 10* to 10^° M"^ or 
stronger^ are made by procedures we31 known in the art 

Xm. Purification of Natorally Occurring Protein Usii^ Spedfic Antibodies 
10 Naturally occurring or recombinant protein is substantially purUQed by inununoafBnity 

chromatographyusingantibo(fies specific for tbeprotda An immunoafGnity column is constructed by 
covaleEOlly coupling the antibody to CNBr-activated SEPHAROSE resin (Amorsham Pharmacia 
Biotech). Media containing llie protein is passed over the immunoafGnity column, and the column is 
washed using high ionic strength buffers in the presence of d^gent to allow preferential abscrbance of 
15 tlieprotdn. After coupling, the protdn is eluted from the colunm using a buffer of pH 2-3 or a 
concentration of urea or thiocyanate ion to disrupt antibody/protein binding, and the protean is 
collected. 

XIV. Screening Molecules for Specific Binding 

The polynucleotide or fragments thereof are labeled with ^^P-dCTP, Cy3-dCTP, Cy5-dCTP 
20 (Amersham Pharmacia Biotech), or the protein or portions thereof are labeled with BIODIPY or FITC 
(Molecular Probes). A library or a plurality of candidate molecules or compounds previously arranged 
on a substrate are incubated in the presence of labeled polynucleotide or protein. After incubation 
under conditions for a polynucleotide or protean, the substrate is washed Any position on the substrate 
retaining label, that indicates specific binding or con5>lex formation, id^tifies a ligand. Data obtained 
25 usmg different concentrations of the polynucleotide or polypeptide are used to calculate affinity 
between the labeled polynucleotide or protein and the bound ligand. 

AH publications and patmts mentioned in the above specification are herdn incorporated by 
reference. Various modifications and variations of the described method and system of the invention 

30 will be apparent to those sidlled in the art without dq)arting from the scope and spirit of the inventioa 
Although the mvention has been described in connection with specific pref^ed embodiments* it should 
be understood that the invention as claimed should not be unduly limited to such specific embodimmts. 
Indeed, various modifications of the above-described modes for carrying out the invention which are 
obvious to those skilled in the field of molecular biology or related fields are intended to be withm the 

35 scope of the followmg claims. 
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TABLE 2 



SEQID 
NO 


IncytelD 


ClonelD 


Start 


Stop 


1 


440295.1 


3034487 


2203 


3330 


2 


g34387 


79576 


17 


1395 


3 


247178.2 


567292 


3432 


4661 


4 


567938 


567938 


669 


1472 


5 


351122.2 


682741 


682 


1151 


6 


481379.9 


1219315 


3730 


4136 


7 


215391.7 


1269046 


861 


1902 


8 


243812.1 


1321761 


698 


1663 


9 


1085755.1 


1376121 


650 


1291 


10 


347809.3 


1516886 


3615 


4644 


11 


331734.4 


1595081 


334 


876 


12 


11684038 


1606119 


847 


1284 


13 


903565.11 


1672574 


4016 


4325 


14 


903565.8 


1672574 


1242 


1787 


15 


474310.13 


1672744 


1281 


3844 


16 


413006.13 


1732479 


1143 


1904 


17 


76460.2 


1749883 


350 


831 


18 


474374.4 


2679117 


1030 


2542 


19 


427792.8 


2806166 


611 


1994 


20 


364482.3 


3178719 


1331 


1922 


21 


978487.1 


3178719 


54 


526 


22 


410626.2 


3602501 


1353 


1796 


23 


234480.6 


1238577 


298 


1045 


24 


253542.2 


1734561 


1606 


2355 


25 


234202.24 


1995380 


50 


901 


26 


253946.4 


2172334 


1098 


2397 


27 


348801.1 


2203834 


15 


663 


28 


980611.1 


2213735 


1431 


2249 


29 


283885.8 


2415989 


918 


1576 


30 


348196.33 


2852561 


1095 


1848 


31 


256009.4 


3068454 


4496 


4936 


32 


481594.12 


3211396 


649 


1098 


33 


978788.1 


3211396 


562 


678 


34 


335171.1 


3229778 


5149 


5670 


35 


998433,2 


63038 


2 


1032 


36 


221928.9 


674714 


1199 


1386 


37 


331291.3 


1579487 


3345 


3833 


38 


233331.3 


1712888 


2259 


2939 


39 


474682.2 


1969044 


1006 


1509 


40 


3161.7 


1484773 


270 


603 


41 


984248.1 


1516047 


968 


1760 


42 


196590.2 


1607510 


723 


1118 


43 


255109.1 


1607510 


304 


429 


u • 


238622.1 


1669780 


27 


957 


45 


334385.3 


1890138 


6050 


6479 


46 


998997.1 


1640161 


1104 


1496 


47 


200578.1 


1397926 


1138 


2288 


48 


208134.1 


2293931 


2596 


2746 


49 


153659.2 


519653 


1355 


1884 


50 


241930.15 


1512213 


1017 


1540 


51 


413466.5 


1985104 


760 


1861 


52 


3249239 


3249239 


740 


2957 


53 


337518.18 


3506985 


151 


500 


54 


g31 16213 


2170638 


194 


1738 


55 


g5912216 


2170638 


466 


2010 


56 


992917.1 


27775 


386 


910 




1 


43 


"^1 
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SEQJD 
NO 


Incyte ID 


ClonelD 


Start 


Stop 


57 


411424.12 


126888 


88 


599 


58 


995600.17 


237730 


799 


1151 


59 


441292.7 


1624024 


1208 


2738 


60 


42176.5 


1650238 


89 


2297 


61 


234537.3 


1718651 


3061 


3639 


62 


470468^1 


1806435 


800 


1521 


63 


240120.3 


1862257 


472 


2312 


64 


28779.3 


2220923 


8 


785 


65 


238627.2 


2555673 


145 


855 


66 


254107.1 


2394637 


3297 


4186 


67 


330908.2 


2987878 


2395 


. 3815 


68 


g687589 


1403041 


170 


1592 


69 


197975.11 


1560143 


2995 


4347 


70 


227928.2 


1719657 


1717 


2098 


71 


258785.7 


1738168 


3345 


3738 


72 


977757.3 


1830303 


4598 


7208 


73 


232773,2 


1958631 


2317 


2963 


74 


g6634Q24 


2378601 


697 


1808 


75 


g4589571 


2902846 


3036 


3495 


76 


334370,3 


3335055 


1195 


2483 


77 


980461.1 


4003857 


293 


702 


78 


422969.4 


1369536 


3174 


4219 


79 


244150.4 


1429306 


1803 


5218 


80 


410257.11 


1965978 


2763 


3546 


81 


28253.3 


75549 


425 


661 


82 
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CLAIMS 

What is claimed is: 

1 . A coiDpositioji comprising a plurality of polymicleotides that are differmtially expressed in 
foam cell devdopmeiit and selected fromSEQ ID NOs:l-276 or a compl^^ thereof. 
5 2. Thecoii5>ositionof claim 1, wherein eadhi of the polynu^ 
early infoamcdldevdqpmentandissdectedfrom 

(a) SEQIDNOs:l-55; 

(b) SEQ ID NOs:171-196; or 

(c) a complenm of (a) or (b). 

10 3. Tliecompositionofdahnl, whareinea<±LofthepolynucleotL 
greater than 3-fold and is selected from 

(a) SEQIDNOs:47-67; 

(b) SEQ ID NOs:194-213; or 

(c) a complOTieQt of (a) or (b). 

15 4. The composition of clahn 1, wherein the polynucleotides are immobilized on a substrate. 

5. A high througl5)ut method for detecting altered expression of one or more polynucleotides in 
a sample, the method comprising: 

(a) hybridizing the composition of claim 2 with the sample, thereby forming one or hmtc 
hybridization complexes ; 
20 (b) detecting the hybridization complexes; and 

(c) comparing the hybridization complexes with those of a standard, wherein each 
difference in the size and intensity of a hybridization complex indicates altered expression of a 
polynucleotide in the sample. 

6. The method of claim 5 , wharein the sample is from a subject with atherosclerosis and 
25 conparison with a standard defines early, mid, and late stages of that disease. 

7. A high throughput method of screening a library of molecules or compounds to id^itify a 
ligand which binds a polynucleotide, the method comprising: 

(a) combining the composition of claim 1 with the library under conditions to allow specific 
biQding; and 

30 (b) detectmg specific binding between the polynucleotide and a molecule or compound, 

thereby identifying a ligand that specifically binds to the polynucleotide 

8. The method of claim 7 wh^-ein the library is selected from DNA molecules, RNA molecules, 
peptide nucleic acids, mimetics, peptides, andprotdns. 

9. A method of obtaining an extmded or full length gene from a hbrary of nucleic add 
35 sequoices, the method con^^rising: 
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(a) arranging individual sequences on a substrate; 

(a) hybridizing a polynucleotide selected from daim 1 witb tbe sequences under conditions 
vMch allow spedfic binding; 

(b) detecting hybridization between the polynucleotide and one or more sequences; and 
5 (c) isola1i^g the sequences from the Ubraiy,therd:)y obtaining e^ 

10, A substanflally purified polynudeotide sdected from SEQ ID NOs:35-48, 68-80, 192, 193, 
and 214-222. 

11, An expression vector containing the polynacleotide of daim 10. 

12, A liost cdl containing the expression vector of daim 11. 
10 13. Amettiodforprodudngaproimuthemetbodcon^ 

(a) cutturingthehostcdlof claiml2u]K]ercoi]d£do^ 
0^) recovering the protein from the host cdl culture. 

14. A protdn produced by the metbod of daim 13. 

15. A Mgh-t!roagbput method for screenhig a library of mdeculeso^ 
.15 least one ligandwMdispedficany binds a protdn, the inethod CO 

(a) conibiningttieprotdnarapQrtionthereof of Claim 14 with the UbraryundCT 
to allow specific binding; and 

(b) detecting specific binding betwem the protein and a molecule or OHnpound, thexdby 
identifying a ligand whidi specifically binds the protdn. 

20 16. The method of claim 15 vdierein the library is sdected &(»^ 

molecules, PNAs, mimetics, pq)tides, protdns, agonists, antagonists, antibodies or thdr fragments, 
immunoglobulins, inhibitors, drug compounds, and pharmaceutical ag^. 

17. AmethodofpurifyingaUgandfromasanq)le, theindl]odconq>risi^ 

a) combining the protein of daim 15 with a sample undor conditions to anowq)edfic 

25 binding; 

b) recovering the bound protdn; and . 

c) separating the protdn from the ligand, thereby obtaining purified ligand. 

18. A pharmaceutical composition comprising the protdn of claim 14 in conjunction with a 
pharmaceutical carrier. 

30 19. A purified antibody that specifically binds to the protdn of claim 14. 
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